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As slides are freshly completed they are put at once into these com: 
partmented flat-filing trays. The slides are then handled, filed, and 
dried in the same tray: they need never be removed except for micro 
scopic examination. Slides do not contact each other, drying is speedier, 
cover glasses stay put. 


Complete visibility. Each specimen, with its identification data, stands 
Fresh slides go directly out boldly against the neutral gray background of the tray floor... 
from laboratory-to-micro- | great convenience in the storage, distribution, and return-checking o/ 


scopist-to-file, always in reference collections in classroom work. 
metal tray. Cabinet units Large capacity. Fifty drawers in each cabinet, with sixteen or thirty- 


cre small enough to ft two slides to the drawer. All-steel construction throughout, like all 


easily on desk, and can be other Technicon “LAB-AID” microslide files. 
stacked with existing “LAB- 


AID” vertical slide-files. 
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DeRobertis, Nowinski and Saez on 


GENERAL CYTOLOGY 


HIS new book has aroused an unusual amount of interest be- 
cause of the widely-publicized work (microphotographic rec- 
ords of the path of the poliomyelitis virus along nerve fibers) 
being done by Dr. DeRobertis at the Massachusetts Institute of 


Technology. 


As might be expected from the above, GENERAL CyTOLoey contains a great 
number of electron micrographs and they are among the finest such pictures 
ever published. Other forms of microscopy and x-ray diffraction are also 
represented, and their methods fully described. 


The text matter itself is complete, detailed, and thoroughly up-to-date in 
every way. It goes beyond static methods of fixation and staining to explore 
the ‘‘ultrastructure’’ of the cell, and it makes use of physical, chemical and 
biochemical means to interpret the nature of intracellular processes. 


The material basis of heredity is taken up and sex determination dis- 
cussed. Cell respiration and metabolism are well covered. 


By E, D. P. DeRosertis, M.D., Department of Biology, Massachusetts Institute of Technology ; 
W. W. NowInsk1, Ph.D., Tissue Culture Laboratory, and Department of Neurology and Psychia- 
try, University of Texas Medical Branch, Galveston; and Francisco A. Saez, Ph.D., Institute 
for the investigation of Biological Sciences, Montevideo. 345 pages, 6” x9”, with 143 illus- 
trations, some in color. $5.50. New. 


P. ublished by 
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American Association for the Advancement of Science at 
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he AAAS and Organized American Science 


F. R. Moulton, Administrative Secretary 


ROM SEPTEMBER 13 TO 17, INCLUSIVE, 
the American Association for the Advancement 
of Science held a meeting in Washington in 
sbration of the 100th anniversary of its founding. 
ry little attention was given, however, to the origin 
history of the Association. Emphasis was naturally 
ced, instead, on the rapidity and diversity of 
ntifie progress, the great contributions science has 
sde to human welfare, and the hopes and fears it 
uses for the future of mankind. Those who at- 
sded the meeting were thrilled by the glorious vistas 
ence opens before them, and awed by the terrible 
struction of which it is capable. 
Like everything else, the Association had ante- 
lents out of which it evolved. In the immediately 
ceding centuries universities and academies of 
ence had been organized in various European 
nntries—universities in Bologna (1156), Oxford 
167), Paris (1200), Cambridge (1284), Vienna 
B64), and, in Ameriea, Harvard College (1636) ; 
academy of science in Florence (1657), the Royal 
‘iety of London (1662), the Paris Academy (1666), 
> Prussian Academy (1700), the Russian Academy 
725), and the Swedish Academy (1741). The 
merican Philosophical Society had its beginnings in 
3 and received its first charter from the Common- 
alth of Pennsylvania in 1780. 
The universities and scientific societies, in turn, 
re inspired by the achievements of their predeces- 
—by the literature from the Psalms and Homer 
nm to Shakespeare; by the science from Archi- 
des and Euelid to Galileo, Kepler, and Newton. 
pe Crusades had intermingled the peoples of 
trope; the invention of printing had made it rela- 
ely easy for them to communicate with one another. 
le voyages of Columbus and his successors had re- 
tled new continents and encompassed the earth; the 
escopes of Galileo, Newton, and Herchel had sur- 
ed the Solar System and reached out toward the 
ts. At this stage in human progress Europeans of 
Pssame race and having generally similar cultures 
ban to explore and oceupy this Western World. 
After the American colonists had won their political 
edom they set up a permanent, united government 
r the 13 contentious colonies which had previously 
msted. Then they began to survey the limitless re- 
Mrees of the vast areas under their control. Their 
ention soon turned to the mineral riches that might 
brought to light by geological explorations of this 
W continent. Between 1823 and 1839, 17 states 
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made provisions for geological surveys within their 
respective borders. This rapidly increasing interest 
in geology led to attempts at establishing national 
geological societies. The first one was incorporated 
in Connecticut in 1819. This society died in 1826, 
but its spirit reappeared in another society organized 
in 1840. Similar interests were aroused in the fields 
of botany and zoology. In 1836 New York began a 
natural history survey, and the following year Mas- 
sachusetts provided for a zoological and botanical 
survey. Finally, in 1840 a society known as the 
National Institution for the Promotion of Science was 
incorporated by an Act of Congress. The opening 
address of a pretentious meeting of this society, held 
in Washington in 1844, was delivered by John Tyler, 
then President of the United States. A former Presi- 
dent of the United States and several members of 
Congress served as chairmen of its various sessions. 
The society never met again. 

Four years later, on September 20, 1848, the As- 
sociation of American Geologists and Naturalists (or- 
ganized in 1842) was transformed and expanded, by 
vote of its members, into the American Association 
for the Advancement of Science, with an initial mem- 
bership of 461. In purposes and operations the 
AAAS followed the general pattern of the British 
Association for the Advancement of Science, which 
had been organized in 1831. 

In contrast with earlier American scientific soci- 
eties, the interests of the AAAS extended into all fields 
of science, and its geographie territory included a con- 
tinent. It weleomed into membership those who had 
become famous as scientists and those who were en- 
tering on the pleasant pathways of science. The first 
session of the first meeting, September 20, 1848, was 
held with demoeratie simplicity and sincerity, in con- 
trast with the pomp and ceremony of the politically 
sponsored meeting held only four years earlier. Ata 
“general session” of the meeting Benjamin Peirce, 
the foremost of American mathematicians at that 
time, presented a paper, “On the General Principles 
of Analytical Mechanics.” He was followed by the 
famous Swiss naturalist, Louis Agassiz, who presented 
a paper entitled “On the Classification of the Animal 
Kingdom.” The pattern of these general sessions, 
open to all scientists, has been consistently followed 
as a part of the meetings of the Association for 100 
years. These sessions have done much to keep always 
in the minds of specialists that fundamentally there 
is only One World of Science, a phrase weighted with 
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deep meaning which was adopted as the theme of the 
Centennial Celebration held last September. 

Diversity in the programs of the Association and 
opportunities for discussing details of current scien- 
tific problems were attained from the beginning by 
establishing sections for special fields. At the first 
meeting of the Association there were only two sec- 
tions, one including, roughly, the physical sciences 
and the other the biological sciences. From time to 
time new sections were organized, partly because in- 
creasing numbers of papers to be presented made 
subdividing necessary and partly because it was ad- 
vantageous to have detailed discussions among spe- 
cialists. The Association now has 15 sections, to- 
gether covering largely the fields of the natural and 
the social sciences. 

In the first 30 years (1848-78) after the Associa- 
tion was founded there were few changes in the 
character of its meetings. In that interval the mem- 
bership increased from 461 to only 962. The largest 
number of papers presented at any meeting was 165, 
in 1874, when there was also the largest registration, 
224. During the Civil War, which was fought in this 
period (1861-65), no meetings were held nor were 
officers elected. Yet the pleasant memories of 14 
earlier meetings led promptly to their resumption 
after the termination of the war, the first postwar 
meeting being held in Buffalo in 1866. Although it 
was a crippled meeting, the Association was again on 
the march. Despite a severe financial and industrial 
depression, its membership more than doubled between 
1870 and 1880—from 536 to 1,555. 

In the second 30 years (1878-1908) after the found- 
ing of the Association there were rapid and important 
changes in organized science in the United States. 
These developments were due to many causes, the 
most important of which was an increasing under- 
standing and appreciation of the fundamental scien- 
tifie achievements in the preceding decades. To 
realize their importance and influence one has only to 
recall Dalton’s atomic theory (1808), the electro- 
magnetic experiments of Michael Faraday and Joseph 
Henry (1820, . . .), the revolutionary theories of 
Lyell (1830, . . .) about the geologic processes that 
transform the earth’s exterior, the thermodynamics of 
Mayer and Joule (1842, . . .), and the theories of 
organic evolution of Darwin and Wallace (1855, .. .). 
In this second 30 year period the membership of the 
Association increased from 962 to 6,136. The mem- 
berships of its sections inereased correspondingly, and 
as a result of progressive specialization many new 
scientific societies grew out of them. For example, 
the American Chemical Society was founded in 1876, 
the American Institute of Electrical Engineers in 
1884, the Botanical Society of America in 1894, the 
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American Physical Society in 1899, the Amerplmmatin 
Society of Zoologists in 1902, and the Entomol; J 
Society of America in 1906. Several of these re 
ated societies attained such large memberships 4, 
it became necessary for them to hold meetings y, 
arately from the Association. 
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In the first 6 years (1908-14) of the thir iliEes 
year period (1908-38) of the Association’s existmimnd | 
its membership inereased slowly from 6,136 to Sj: Th 


and its meetings followed earlier patterns. Then im 
1914, World War I suddenly broke out and thm 
western Europe and North America into config 
until its termination in 1918. A peaceful and py 
perous decade followed in which the membership 
the Association increased from 11,442, in 1919 y 
18,462 in 1929. Then the membership varied iti 
for nearly a decade of economic depression, bey 
only 19,059 in 1938. 
When World War II blazed forth it was fegyy 
that so many scientists would be drawn into full-tiy 
military service that the progress of science would \mee™ 
retarded and that scientific societies would suffer gruj 
losses in membership. Although demands on scientis; 
were far beyond all expectations, specialists frog 
every field not only responded fully but initiated ail 
carried to completion methods and weapons of «# 
tack and defense of the highest order of importane 
They rendered great services, often at sacrifices, nd 
for financial compensation or glory but in obedien#[il 
to feelings of responsibility to society. Even thou 
many had to allow their memberships in the As 
ciation to elapse while they were in government st 
vice, the Association’s membership increased steadij 
throughout the war period—from 22,000 at its » 
ginning to 28,000 at its close. In the past three yeas 
the increase in membership of the Association bw 
been still more rapid and now exceeds 42,000. Tx 
following table gives the Association’s membership, \) 
decades, during the 100 years since its founding: 


ho 
much 
™ 
s th 
press 
hopes 
| Th 
boast 
Year 


Membership expr 

1848 461 acto 

1858 962 

1868 686 ine 

1878 962 ins 

1888 1,964 al 

1898 1,729 Moet 

1908 6,136 Man 

1918 9,000+ bhe 

1928 16,328 

1938 19,059 pena 

1948 (Nov. 1) 42,000 povic 

being 

Records of achievements in any field are pleasggen al 
and somewhat important as a foundation for a0" put } 
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eeoting what may be accomplished in the future. Con- 
Mp quently, the history of the Association should serve 
. ‘marily as a prophecy of its future service to man- 
fd rather than its growth in membership. In one 
¢ his many inspired moments Edgar Allen Poe caught 
1e subtle distinction between the lofty spirit and the 
wressive mind in his “To the glory that was Greece 
nd the grandeur that was Rome.” 
The program of the Centennial Celebration of the 
B sociation emphasized the glories of science as well 
', the grandeur of its technological applications. The 
heme of the meeting—One World of Science—carries 


1d pngmmpo thought of speed or power, no threat of destruction 
‘ship ’ r promise of a paradise. On the contrary, it im- 
919, ymmplies that science is the same everywhere throughout 


he world, and this implies, in turn, that the universe 
; orderly. There is no other satisfying foundation 
or science and philosophy. p 
Sinee science is the same throughout the world, there 
e broad areas of human interests in which all men 
Macree, irrespective of race, religion, or political theo- 
Mies. If there are differences of opinion in limited 
sectors of scientific beliefs, they can be removed by 
Bbservations and experiments, as they have been in 
Zhe theories of the rotation and revolution of the earth 
Qnd in hundreds of other controversial subjects. Con- 
quently, the easiest approach to achieving interna- 
ional understanding and cooperation is through sci- 
mence and scientists. As Dr. Shapley stated in his 
spresidential address, astronomers throughout the world 
Bexchanged information during the whole period of the 
ar. For many years scientists have held interna- 
ional congresses of specialists in various fields. In 
ho other international meetings has there been so 
huch cordial cooperation and so little friction. The 
Association adopted with pride One World of Science 
s the theme of its 100th anniversary, because it ex- 
presses the unique characteristic of science and holds 
popes for the future. 

g: | The program of the Centenary was not limited to 
boasting of the scientific achievements of the past and 
@xpressing confidence in the future. The relevant 
actors on which the anticipated future must rest were 
subjected to critical examination. For example, the 
ineral resources of the earth were critically explored. 
lany of those that certainly appear to be exhaustible, 
is petroleum and coal, were examined. The Town 
Meeting of the Air program was “What Hope for 
Man,” again an exploration of the factors on which 
the future of human beings will depend. Another 
session explored various sources of energy, the most 
bvious ones beyond the ordinary fuels and waterfalls 
being direct solar energy and possible atomic energy. 
all these discussions there were dark forebodings 
anti@™ut hopes that ultimate disaster might be avoided. 
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As to the possible future existence of man on this 

earth, the paleontologists and geologists could present 
relevant facts for consideration. They have con- 
vineing evidence of the existence of life on the earth 
for something like a billion years. Perhaps a million 
species of plant and animal life have appeared, flour- 
ished, evolved, and finally become extinct; others have 
survived the vicissitudes of the geological ages. 
Among those that perished completely were many of 
the great beasts, such as dinosaurs. On the other 
hand, certain lower forms of animal life have persisted 
almost without change for several hundred million 
years. 
Is there anything in the abundant biological record 
that assures man of a long existence, geologically and 
biologically speaking, on this earth? Man apparently 
has no great advantages over lower animals except his 
brains. But his brains have not saved the great civili- 
zations that for several centuries have flourished in 
various parts of the world and then crumbled. It is 
sufficient to recall Babylon, Egypt, and Greece among 
the many examples known to history. But more 
fundamental are the geological processes that have 
transformed and are continuing to transform the 
surface of the earth. For example, there are large 
petrified trees in abundance in what is now the treeless 
Southwest, and the central part of the United States 
has been covered repeatedly by water. No permanent 
home for human beings is assured in any part of the 
earth. 

Even if the surface conditions of the earth were 
stable and enduring, the earth itself might be de- 
stroyed in the excursions of the sun and its retinue 
of planets among the billions of suns and nebulae of 
our galaxy. The sun itself might be torn to fragments 
and scattered by even a minute fraction of the in- 
comprehensibly great energy stored in its atoms. In 
fact, there are frequently great explosions on the sun 
in which enormous volumes of flaming gases are shot 
out from its surface farther than the distance from 
the earth to the moon. Even these astounding mani- 
festations of energy are not a billionth of those that 
are occasionally seen when the light from an exploding 
star a million or more light-years distant finally enters 
the telescopes of astronomers. 

As is often emphasized in popular magazines and 
in a few of the addresses delivered at the Centennial 
meeting of the Association, science promises in many 
respects a better future for humans—better food and 
housing, better education, more leisure, more amuse- 
ments, better health, longer lives, fewer personal 
responsibilities, higher flying, faster transportation, 
faster everything, even to transmitting the text of a 
book of a thousand pages a thousand miles while the 
sender is smoking a cigarette. Science also promises 
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better means of defense—more devastating methods 
of destroying property and more terrible ways of 
terminating the lives of human beings who are tempo- 
rarily regarded as enemies. The result appears to be 
that in the minds of the general public technology is 
the wonder of the world today, displacing the cireus, 
the magician, and Santa Claus. 

The program of the Association’s Centenary was a 
survey of various important fields of science rather 
than a record of the Association’s growth and im- 
portance. Although the Centenary was held at a time 
when university professors were hastening to their 
laboratories and lecture rooms, 2,734 scientists regis- 
tered for the meeting. Every one of the United States 
and 18 foreign countries were represented. The field 
from which there came the largest registration, 508, 
was the medical sciences, and chemistry was second 
with 342. The registrants from the fields of the 
zoological and botanical sciences numbered 718. The 
field of every one of the 15 sections of the Association 
was represented. Of the registrants from foreign 
countries, 35 were from Canada and 13 from India. 
The subjects of the programs and the geographical 
distribution of those who attended them illustrated the 
theme of the meeting, One World of Science—one 
world in substance and one world in ambitions for the 
future. 

To some extent the Centenary of the Association 
was a proud review of its contributions to the advance- 
ment of American science. At the same time there 
were deep anxieties among those who had been chosen 
to direct its established policies and to plan for better 
ones in a rapidly changing world. The character of 
the program was quite different from those of its 
regular annual meetings, as was appropriate. Clearly 
something can be learned from them, but wider fields 
shou!d be explored. Perhaps it would be advantageous 
to set up some high objective to be attained by the 
Association, in spite of the fact that the distant future 
cannot be foreseen, as the whole history of science 
verifies. Perhaps plans for the future of the Associ- 
ation should rest on the philosophies, the great litera- 
tures, and the religions (not theologies) which record 
in general terms the wisdom of the ages distilled from 
successes and failures, from high hopes and disap- 
pointments, from all the traditions and superstitions 
preserved in folklores. 

Such a program would be far beyond the powers of 
any individual, and must be deferred, therefore, until 
general plans can be developed, if ever, for carrying 
out such an important undertaking. Perhaps some 
idea of what has been of greatest importance in human 
history ean be inferred from the principles and per- 
sons held in highest esteem by peoples of various 
nationalities and cultures. 
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As an experiment, consider what precept or prin. 
ciple is generally regarded as the highest mora] level 
ever attained by man. The prompt answer js 7), 
Golden Rule, a few words that lay a universa] founda. 
tion for all the varied aspects of human relation 
Although it came to European and American 
tions through the Christian religion, its essentials gy, 
found in all the great religions. There are so man 
fundamental similarities among the basie dogmas gyj 
precepts of all the principal sects and religions that j 
is difficult to understand why their votaries hay 
waged against one another many of the most devas. 
tating wars of history. 

There is, of course, a possible explanation of they 
tragic human struggles. Perhaps they are expressions 
of fundamental characteristics of our ancient ancestor 
which enabled them, in the great biological strug) 
for existence, to become masters of the world. There 
are other human characteristics, many in common with 
higher animals, that were necessary for their survival 
and evolution during the long periods of the geological 
ages. As an illustration, among all higher animals the 
mothers, however docile ordinarily, become raging 
beasts in defense of their young. Apparently the 
survivals of man and animals have been due to bot) 
cooperative and destructive characteristics. 

It would be instructive, and perhaps surprising, if 
one should undertake to formulate goals for civiliza. 
tion, or even for science. Who are the heroes whose 
examples should be followed? Not Genghis Khan or 
Alexander the Great. When the 300 Spartans were 
slain at Thermopylae by the Persians, they left behind 
them the message: “Go tell the Lacedaemonians that 
we lie here in obedience to their command.” The story 
of that fidelity to duty has been a bright spot in human 
history for more than 2,000 years. The spirit of 1 
has been paralleled, earlier and later, by peoples 0! 
every race and culture. It is paralleled in all the 
history of science. Archimedes, Galileo, Kepler, (o- 
pernicus, Darwin, and a host of others are examples 
of those who have placed truth above approval of their 
contemporaries and who have drunk the hemlock 0! 
criticism and persecution. Whatever general plats 
may sometime be formulated for the advancement 0! 
science and civilization, it is certainly in order now t 
give as much attention in education and current liter 
ture to the heroes of science as to the marvels o 
technology. 

In an earlier paragraph it was stated that the get 
eral theme of the Association’s Centenary means thal 
science is the same throughout the world, irrespectiv? 


of race, religion, and political theories. It means al} 


that mutual respect, friendship, and international 
operation of human beings ean be established a4 
maintained most easily among scientists. 
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There is another meaning of the theme which is at 


which the poet Holmes referred. They are the ones 


prin. 
| leve HE least as important as those that have been mentioned. who can bridge the chasms between professional sci- 
S Tip ME It is that the world is its garden, not in the sense that entists and the millions who regard science as magic. 
unda. ME it extends all over this little planet, or that it gives a In the interest of the advancement and apprecia- 
ition, ME common meeting ground for scientists, however much tion of science, and for the progress of civilization, 
Viliza. ME they may differ, or that it provides an abundance of these hundreds of thousands of organized amateur 
1s are MME necessaries and luxuries; but in a deeper sense that scientists should be encouraged and assisted by pro- 
many {ME interest in science is a way of living, of being a con- fessional scientists and scientific organizations. The 
Sand MME scious part of the Universal Order, awed by the obligation of aiding them falls most heavily on the 
hat it #® wonders of the past and thrilled with the possibilities AAAS, because no other society covers all the various 
have Ml of the future. It would be difficult to express more fields in which the amateurs are interested or has 
levas. ME clearly and beautifully the elation the scientist feels members in every community in which their organiza- 
in the presence of Nature than is found in The Cham- tions exist. They would be greatly stimulated, for 
these ME bered Nautilus of Oliver Wendell Holmes: example, by a special publication for such organiza- 
SSi0ns Build thee more stately mansions, O my soul, tions and by speakers at joint annual meetings of the 
estors As the swift seasons roll! various amateur and local professional groups that 
uggle Leave thy low-vaulted past! exist in every American city. 
There Let each new temple, nobler than the last, : The foregoing suggestion does not imply that the 
. with Shut thee from heaven with a dome more vast,.... meetings of the Association should be discontinued. 
vival Interest in science is an expression of aesthetic ap- They will be continued, perhaps undergoing evolutions 
'sical HB preciation, not only by professional scientists but also to meet changing conditions, as they have in the past. 
Is the HM by hundreds of thousands, and possibly millions, of The suggestion is for the purpose of more effectively 
aging HP amateurs from nearly every walk of life. Every city making this world one world of science in all its hope- 
y the Mi ond town has its amateur science clubs and societies ful implications. There are promising possibilities. 
both # whose members are school boys and girls, artisans, Conditions are favorable for new and important 
_ EB office employees, teachers and preachers, professional undertakings by the Association. It owns an ideal site 
‘8. Mi} men and scientists. They observe meteors, make tele- for a permanent home that probably can be obtained 
meee scopes, construct radios and talk with one another almost for the asking. The difficult task is to formu- 
vhost MM around the world; they catch butterflies, collect fossils late sound plans, and by crusading zeal to put them 
1 ot and plants, take photographs, experiment with chemi- into effect. Noble aspirations and altruistic zeal have 
Were cals, and construct flying machines. They do not dotted this land with colleges, libraries, and other 
hind MM believe in magic or the performance of miracles. In cultural institutions. They are its glory; its grandeur 
a their minds and hearts are the stately mansions to _ is in the stone and steel of its towering factories. 
story 
of it 
es of Howard A. Meyerhoff—Administrative Secretary 
| the 
Co At a meeting of the Executive Committee of the AAAS held on September 13, 
* 1948, Dr. Howard A. Meyerhoff, professor of geology and geography in Smith Col- 
ap “ lege, Northampton, Massachusetts, was unanimously elected administrative secretary 
their of the Association for a term of four years, beginning January 15, 1949. He will 
k of be the tenth secretary to administer the operations and finances of the Association. 
Leal Dr. Meyerhoff, now 49 years of age, is in the prime of life—robust physically, 
pm experienced in teaching and academic administration, author of various geological 
it ol researches, and consultant on the mineral resources of the Dominican Republic, 
w to Puerto Rico, the Virgin Islands, and Argentina. His contacts with contentious 
humans while serving on the War Labor Board and his financial experience in par- 
tera- ticipating in the reorganization of a local industrial company have been valuable 
s of training for meeting the human and financial problems of a scientific society having 
42,000 members and income and expenditures of about $500,000 per year. 
The activities and interests of the Association extend into every field of science, 
gen- directly through its 15 sections and indirectly through its 208 affiliated and asso- 
that ciated societies and academies of science. In a real sense the Association is a unify- 
bins ing influence in the rapidly increasing expansion and diversification of science. Its 
- great programs provide a common meeting ground for all the various scientific disci- 
also § plines that together constitute the world of science. A leader of Dr. Meyerhoff’s 
| ¢0- experience and qualities is required in order to carry the responsibilities now placed 
al on him.—F.R.M. 
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The Membership Campaign 


John M. Hutzel, Assistant. Administrative Secretan 


SHIP ACTIVITIES have been curtailed 


D=. THE FACT THAT MEMBER- 


because of preparations for the Centenary, 


marked progress has been made within the past two 
months toward the centennial goal of 15,000 new 
members in 1948. The number of persons who have 
joined the Association this year is now in excess of 
11,000, and it is expected that the activities of more 
than 200 local committees will result in the attain- 
ment of the 15,000 goal before the end of the year. 
Lists of prospective members sent by the local mem- 
bership committees reach this office daily. These vary 
from proposed nominees to names of persons who 
have indicated their desire to join the Association. 
Approaches are being made through articles in local 
newspapers, house organs, and other publications and 
by announcements at meetings and over the air by 
way of university radio stations. 


Interest in the membership campaign has stimulated 


the organization of local AAAS chapters in Rich- 
mond, Virginia; Springfield, Massachusetts; Queens 
County, Long Island; and Baltimore, Maryland. Tem- 
porary officers have been installed for the inaugura- 
tion of many other chapters. Some of the chapters 
have already held meetings; others of more recent 
origin are planning programs for the months imme- 
diately ahead. 


The Baltimore chapter, for example, held its first 


meeting at the University of Baltimore on September 
3. The second meeting, attracting 80 persons, con- 
vened October 15 on the campus of The Johns Hop- 
kins University to diseuss “Personality, Analysis, and 
Adjustment.” The November session will center about 
the use of atomie energy and its social and industrial 


implications. 
Association are 


Both members and nonmembers of the 
invited to attend the Baltimore 


meetings. 


The Springfield chapter held its first meeting on 


November 4. Keynote of the accompanying exhibi- 
tion was “Science in Industry,” the proceeds from 
which will be used to cover the costs of the meeting 
and to establish a scholarship fund for “some deserv- 
ing graduate of any of the city’s high schools.” 


The adopted method of financing local activities is 


threugh the payment of nominal annual dues ($1.00 


to $2.00) by the chapter members. 


5 


78 


Present high 


operating costs prevent outright financial assistany 
by the Association, other than for incidental expenj. 
tures attendant on the work of the organizing oy, 
mittees. 

A uniform organization for the governing body of 
each chapter has not been established, but the pattem 
of administration of the Association will serve as , 
guide to help insure equal representation among th 
various sciences. In addition to the elected adminis. 
trative officers of a chapter, two members, a chairmg 
and a secretary, may be elected as committeemen tp 
represent each of the Association’s 16 sections, suc 
as the Sections on Mathematics, Physics, Geology, 
Botany, Medicine, and Education, and to serve ex. 
officio on the Chapter Council. The secretaries of the 
local semiprofessional and professional scientific s. 
cieties may also be approached to serve on the Chapter 
Council and be ex-officio members of the section com. 
mittees according to their fields of interest. The re 
sponsibility for organizing meetings, preferably of 
the symposium type, could then be rotated among the 
section committees. The number of meetings to be 
held annually would be subject to the decision of the 
local council. They could be planned in cooperation 
with the state academies in order to coordinate and 
strengthen the scientific activities within each state 

The rapid growth of the Association reflects the 
mounting interest of men and women, both as scien- 
tists and as humanitarians, in accepting the unusual 
responsibilities created by recent developments in the 
pure and applied sciences. Through the medium of 
local chapters the opportunity is developing for the 
widespread integration of knowledge and _ thinking 
that can be reflected nationally and internationally by 
way of the Association’s periodicals and through its 
representatives. Properly nurtured, the local chap- 
ters will become community enterprises of great in- 
portance, and they will strongly root the parent oT 
ganization as a sounding board of a great cross set 
tion of American scientific opinion. As it grows i 
ternally, so also will the Association be able to coop 
erate more effectively with its sister societies through 
out the world. In 1951 the AAAS will hold a joist 


‘meeting at Toronto, Canada, with the British and the 


French-Canadian Associations for the Advancemett 
of Science. 
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AAAS Centennial Celebration’ 


Abstracts of Papers Presented 


at the 


GENES AND CYTOPLASM 


Genes as Determiners of Cellular 
Biochemistry 


David Bonner 
Yale University 


The mechanism which enables specific hereditary units 
(genes) to determine specific heritable characters is the 
subject of this review. The work discussed centers chiefly 
ground one microorganism, a fungus, the pink bread mold, 
Neurospora crassa. This organism was selected for dis- 
cussion since it affords at the present time the best ma- 
terial with which to correlate genic and biochemical 
changes. 

Following ultraviolet irradiation, strains of this fungus 
have been isolated which differ from the ordinary strains 
found in nature by having to be supplied with the vitamin 
niacin for growth. Genetic investigations have shown 
that the requirement for niacin of these new strains is a 
heritable character, and results from the alteration of a 
single gene of the ordinary wild type strains, i.e. a single 
gene difference exists between the strains requiring niacin 
and the strains found in nature. A single gene deter- 
mines, therefore, whether a given strain of this fungus 
ean synthesize niacin. Biochemical investigations reveal 
that the inability of such strains to synthesize niacin re- 
sults from the fact that these strains have lost the ability 
to carry out a single specific biochemical reaction. Thus, 
alteration of this single specific gene has resulted in the 
loss of a single specific biochemical reaction. Similar 
investigations of many other genes have invariably led 
to the same conclusion, i.e. that single genes control single 
biochemical reactions. 

How do genes control biochemical reactions? Nearly 
every biochemical reaction that occurs in a cell requires 
the presence of a particular type of organic substance to 
enable the reaction to proceed. Such organic substances 
are catalysts called enzymes, and specific enzymes are as- 
sociated with specific reactions. Since enzymes and genes 
are both chemically proteins, an attractive and plausible 
theory has developed, stating that genes exert their con- 
ttol of biochemical reactions by determining the specific- 
ity of enzymes, i.e. that the gene determines what reaction 
the enzyme ean eatalyze. Direct proof of this theory, 
however, is still lacking. Recent work in this field has 
demonstrated that loss of specific genes is associated with 
the loss of specific enzymes. The direct demonstration, 
however, of a gene alteration giving rise to enzyme altera- 
tion has not yet been carried out. 

Current views regarding gene-enzyme relationship 
might, therefore, be summarized as follows: Single genes 


‘In the absence of an abstract, title and author’s name 
are listed. 
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control specific biochemical reactions, and it is thought 
that this control is exerted through the determination of 
enzyme specificity. Stated another way, single genes 
determine the specificity of single enzymes. The mech- 
anism whereby genes control enzyme specificity is still a 
major biological enigma. 

How does such a theory relate to heritable traits in 
higher organisms such as man? The genetic control of 
biochemical reactions applies equally well to all organ- 
isms and has been demonstrated in a great many, includ- 
ing man. Biochemical differences appear not only as 
differences in growth-factor requirements for microor- 
ganisms, but as morphological differences such as skin 
color in man as well. All such traits are genetically 
controlled. In fact, there is little reason to suppose that 
the mechanism of gene action in microorganisms such as 
bacteria and fungi is substantially different from that 
of macroorganisms such as insects, higher plants, and 
mammals, including man. (Complete paper to be pub- 
lished in Science.) 


The Effects of Changes in Quantity, 
Combination, and Position 
of Genes 
Curt Stern 
University of California, Berkeley 


Genes are submicroscopic reagents. They come in 
pairs, since of any kind of genes the father and the 
mother each contribute one representative. If genes are 
large molecules, as assumed in general, a fertilized egg 
cell contains just two molecules of each genic kind. 

Each genic species may occur in one or more varieties, 
It may make all the difference in the development of an 
individual whether the two molecules are of one variety 
or of the other: one will lead to an individual with full 
mental faculties, another to an imbecile; or one to a 
person with normal hands, another to one with hands 
having 7 fingers. That this pair of single gene molecules 
accomplishes such far-reaching consequences is one of the 
riddles of ‘‘gene physiology.’’ 

While we know that there are genes, we lack knowledge 
of their exact make-up. If we knew their chemical struc- 
ture and could study the materials in the cell with which 
they react, we could unravel the threads which lead from 
the gene molecule to the external character. Lacking 
this knowledge, we still can study some aspects of our 
problem. For instance, in favorable cases we can vary 
the quantity of a gene. Instead of two genes, a cell 
ean be made to have only one or three genes. Will it 
make a difference in the outcome if an egg starts develop- 
ment with one, two, or three doses of a gene? Or, what 
happens if the two genes of a kind belong to slightly 
different varieties? Will their joint effect be more or 
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less or the same, as compared with the effect of one 
variety alone? Still another question: Genes are located 
at specific spots at specific chromosomes of the cell 
nucleus; if we artificially change the location, by shifting 
the genes to new chromosomal places or by shifting and 
replacing some of the chromosomal material near to them, 
will the genes now cause different effects? 

Experiments which should help to answer such ques- 
tions were performed with the fruitfly, Drosophila. The 
gene study affected the length of a certain vein on the 
fly’s wings. Measuring the length of this vein in flies 
which started out with different quantities of the gene, 
different combinations of its varieties, or different posi- 
tions of the gene, provided a method akin to the chem- 
ist’s titration procedures of evaluating the effects of the 
different genetic conditions. 

The results indicate that increasing the number of 
gene molecules results in increase of gene effect. This 
means that the cellular material with which the genes 
imteract is not exhausted by the action of one or two 
doses of gene but is present in excess. It is further 
found that a gene variety which causes partial lack of 
vein (in contrast to a gene variety which leads to pres- 
ence of a full vein) makes for more vein if the gene is 
increased in quantity. In other words, it is not a gene 
for lack of vein but rather a gene for production of 
some, but not sufficient, vein material. Another finding 
arose from the study of the effect of combinations of 
gene varieties. It turns out that two different varieties 
of a gene interfere with each other’s activities. Their 
joint action may be less than that of either one alone. 
Finally, shifting the position of the gene will change its 
effect, many different positions being responsible for 
many different actions. 

Someday the biochemists will discover the underlying 
details of these processes. In the meantime the manipu- 
lation of gene quantities, combinations, and position gives 
us insight into the small-scale processes in the cell and its 
nucleus which are responsible for the course of develop- 
ment. (Complete paper to be published in Science.) 


Genes and Cytoplasm in Cellular Heredity 


Tracy M. Sonneborn 
Indiana University 


The cells of which organisms are composed consist of 
a nucleus, with its genes and chromosomes that control 
Mendelian heredity, and of cytoplasm. It is well known 
that the cytoplasm protects the genes, nourishes them, is 
the site of activity of their products, and manifests the 
results of their activity. May the cytoplasm also play a 
part, comparable to that of the genes, in controlling 
heredity traits? 

The existence of hereditary differences among geni- 
cally identical cells and organisms is demonstrated by a 
number of examples in microorganisms, higher plants, 
and higher animals. In these examples the hereditary 
differences are cytoplasmically controlled. Though often 


ignored, this should be recognized as one of the capital 


facts of biology. What is the physical basis of this fact? 
580 


How does the cytoplasm exert its determinative actig, 
In a few cases the physical basis lies in visible self-my 
plying cytoplasmic bodies. The most significant fact jy 
the remaining cases, nearly all of which seem superficiyy, 
to be independent of the genes, emerges from a study g 
the inheritance of specific substances in Parameciyy 
Here the genes of each individual control a serig , 
alternative potentialities, and the cytoplasm conty, 
which of the potentialities will materialize and be try 
mitted to the progeny. . 

Three hypotheses for interpreting these results are jy 
cussed: (1) the variable gene activity hypothesis—y,—maWi 
activity of a gene varies directly with the cellular o, 
centration of its cytoplasmic product; (2) the hypothe 
of alternative steady states—high cellular concentratiy 
of the direct or indirect product of one gene inhibits y 
reactions leading to products of another gene and yy 
versa; (3) the plasmagene hypothesis—the genes conty) 
the production in the cytoplasm of self-multiplying may 
rials that form a competitive system. The first hypoth 
sis is held to be insufficient, but the other two are boii 
formally acceptable. Points for and against these tm 
are discussed, and decisive tests of them are proposed micte 

Regardless of what hypothesis of cytoplasmic contyifmm( ‘id 
turns out to be correct, the primary fact remains estahjmmered> 
lished: the control of hereditary cellular traits is in thegmmmvben 
cases cytoplasmic and self-perpetuating. The cytoplamfmmtons 
as well as the genes, plays a decisive role in determininggmmyiole 
hereditary traits. Th 
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HIGH POLYMERS 


Structure and Behavior of Rubberlike ie 
Substances 


Hubert M. James 
Purdue University 


deper 
itensic 
kept 
omp 

The other papers of this symposium deal with dil r 
solutions of high-polymer molecules; this paper dein th 
instead, with rubber-like substances which are made molec 
entirely of these molecules, @ (like 

Rubber is prepared from liquid polyisoprene (‘‘millfperm: 
rubber’’) by vulcanization, a process which 
a relatively few chemical] bonds between the 
molecules. These bonds unite the long, flexible molecil 
into a flexible but coherent network without other: 
modifying much the liquid-like structure of the materi 
this is why rubber is easily deformed, without bei 
easily pulled apart. 

The useful properties of rubber do not depend on im 
special composition, but only on its being a strong a 
flexible network of molecular chains with a frecdilf 
point below ordinary temperatures. Knowing ‘this 
the rubber chemist knows in a general way how" 
proceed in producing a new synthetie rubber. He “a, oxtil 
start with, or arrange for the production of, long flexibia oe 
molecules. He must choose molecules which do not He.) 
large forces on each other; otherwise, he will g¢t! salt) 
glassy or hard plastic. He must make sure that ™ 
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nolecular chains are not too easily packed together into 
rystals; otherwise, he will get a rigid crystalline solid. 
nally, he must arrange for the linking together of 
jose molecules at enough, but not too many, points; 
therwise, he will get a viscous liquid or a brittle sub- 
ance like the ‘‘hard rubber’’ of telephone mouthpieces. 
To make it possible to predict how one can prepare 
rubber-like material with desired special properties, it 
§; important to gain a more detailed understanding of 
}ow the curious and complex behavior of these materials 
| fepends on their structure. This paper deals mainly 
mith the explanation of the elastic properties of rubber, 
End with new ideas concerning the crystallization or 
reezing of rubber. 
The elastie properties of rubber-like materials are 
much like those of gases, both in character and in origin. 
The pull of a piece of stretched rubber is due to the 
Berking of the molecular chains in it; these, like the 
molecules of @ gas, are in constant motion. An increase 
n the temperature increases the violence of this jerking, 
bnd thus the tension in the rubber. The variation of 
his tension with stretch and temperature can be pre- 
jicted theoretically for rubbers of especially simple 
‘‘ideal’’) structure and follows a simple law. Soft 
rubbers in general deviate little from this ideal behavior 
Shen they are not stretched too violently. Large devia- 
ions occur, however, when the rubber is frozen by 
violent stretching. 
The freezing of rubber differs greatly from that of 
fordinary liquids. It has no definite freezing point, but 
freezes slowly over a wide range of temperature. 
Natural rubber is most readily frozen by stretching it 
iolently; this raises its melting point to above the 
Hoiling point of water. The properties of frozen rubber 
depend in a surprising way on the temperature or ex- 
tension at which it is frozen and on how long it is 
kept frozen. It will be shown how this behavior can be 
ompletely explained in terms of the known structure 
f rubber. ‘*Supercooling’’ plays an important role 
in this behavior; so does the fact that the rubber 
molecules in a erystal are not all essentially identical 
w(like the water molecules in an ice crystal) but are 
permanently distinguished from each other by their 
positions in the molecular network in the rubber. (Com- 
plete paper to be published in Science.) 
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Polyelectrolytes 


Raymond M. Fuoss 
Yale University 


Polyelectrolytes are substances of high molecular 
Weight which are simultaneously electrolytes. Synthetic 
thimee**erials of high molecular weight have become fairly 
“at familiar to the general public, thanks to the wartime 
synthetie rubber program and to the interest in synthetic 
textiles such as Nylon. Electrolytes are defined as com- 
ext pounds which will carry an electric current in solution ; 
P rell-known examples are the sodium chloride (common 
 iMme""t) in sea water and the sulfuric acid in the storage 
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battery. A number of naturally-occurring substances, 
such as proteins and polysaccharides, are known to have 
high molecular weight and are electrolytes as well. Their 
structure is rather complicated and has not yet been fully 
investigated. Furthermore, their electrical and hydro- 
dynamic properties are quite unlike those of simple 
electrolytes. The properties of electrically neutral poly- 
mers and of simple electrolytes are well understood, in 
the sense that we have a molecular model which can be 
used to predict their properties in terms of fundamental 
parameters. It therefore seemed logical to synthesize 
linear polymers of known structure, convert these to 
electrolytes, and then study the properties of the products. 
In this way we may obtain at least an empirical correla- 
tion between structure and properties and eventually, by 
analogy, draw some conclusions concerning the bio- 
logically important natural polyelectrolytes. 

Just as synthetic rubbers can be made which have 
properties not shared by natural rubber, we can make 
polyelectrolytes unlike those which appear in nature; in 
other words, we can start with rather simple structures 
and gradually increase their complexity. For example, 
weak electrolytes i.e. those which are only partially dis- 
sociated into ions which are free to carry the electric cur- 
rent are more complicated in their behavior than the 
strong electrolytes, which are completely dissociated at 
low concentrations. The natural polyelectrolytes are 
nearly all weak electrolytes so the attendant problems 
are added to those of unknown structure. Our initial 
program therefore consisted in the synthesis of long- 
chain strong electrolytes and a study of their properties. 

Vinylpyridine is a substance much like styrene (vinyl 
benzene), one of the ingredients of synthetic rubber, with 
the significant difference that it contains a pyridine ring 
instead of a benzene ring. The vinyl group still will 
build the monomer into long chains, exactly as with 
styrene. After polymerization, the neutral nitrogen 
atoms in the pyridine rings in the polymer are converted 
into ionic nitrogens by the addition of alkyl halides 
such as butyl bromide. In this way, a long-chain strong 
electrolyte is obtained. By copolymerizing the viny)- 
pyridine with styrene, other electrolytes with different 
(but known) distributions of charges can be made. 
Other methods of making synthetic polyelectrolytes have 
also been developed, but this example should suffice. 
Then the conductance and viscosities of solutions of 
these compounds at different concentrations and in dif- 
ferent solvents have been measured. Just like poly- 
saccharides from pneumococcus, these solutions have very 
high viscosities which are depressed by the addition of 
simple electrolytes like sodium chloride. The conductance 
data give a measure of the relative number of free ions 
and have shown that the intense electrical fields produced 
by concentrating many ions into the small volume occu- 
pied by the chain molecule lead to properties which 
resemble those of highly concentrated solutions, even 
when the polyelectrolyte is present in dilute solution. 
(The full article on which this abstract is based appeared 
in Science, 1948, 108, 545-550.) 
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Structure of Polymers in Solution 


Peter J. W. Debye 
Cornell University 


The first and most elementary question to be asked 
about a polymer in solution is that about its molecular 
weight, and this question is answered at once by any ex- 
perimental method which enables us to count the number 
of independent polymer particles distributed throughout 
the solvent. The classical method is a determination of 
the osmotic pressure, and this easily gives the desired 
result, fundamentally because at a given temperature all 
particles, no matter how different their structure may be, 
have the same translational energy. However, the higher 
the molecular weight, the smaller is the number of in- 
dividual particles in a given weight and the smaller is 
the observable osmotic pressure. Apart from the experi- 
mental difficulties connected with any experiments on 
osmotic pressure, this was the reason why I thought it 
advisable to see whether a better method, especially 
adapted to the heavy particles generally encountered in 
the polymer field, could not be found. 

During the war years and in connection with the Rub- 
ber Reserve Program such a method, which becomes 
easier to handle with increasing molecular weight, has 
been developed; it consists in measuring the intensity of 
the light scattered by the solution as compared to the 
intensity of the primary beam which passes through the 
liquid. In dilute enough solutions the scattered intensity 
is, of course, proportional to the number of particles, 
which is what we want to measure. However, nothing 
analogous to the simple equipartition law mentioned in 
connection with the osmotic pressure exists in this case 
concerning the light intensity. Whether a simple parti- 
cle scatters more or less depends very much on its struc- 
ture. But it can be shown that all we need to know in 
order to make our counting effective can be derived 
from an additional measurement of the difference in 
refractivity of solution and solvent. As a rule, to be 
sure, neither this difference in refractive index nor the 
turbidity is large. One unit in the third decimal of 
the refractive index and a turbidity equivalent to a loss 
of 1/mil in intensity of the primary beam/em is the 
order of magnitude in customary polymer solutions at 
1% concentration. But both these effects can easily be 
measured with satisfactory precision. Recently, in col- 
laboration with R. H. Ewart, of the U. 8S. Rubber 
Laboratories, it could be shown that turbidity measure- 
“ments can also be used to give information about the 
extent of preferential adsorption by the polymer in 
mixed solvents. 

A coiling straight-chain polymer of higher molecular 
weight occupies rather a large space in a solvent. Even 
if we believe for the moment in absolutely free rotation 
around bonds and no mutual interaction of the parts of 
the chain, the spherical space occupied on the average by 
a polystyrene molecule of 1,000,000 molecular weight can 
be caleulated to have a diameter of 300 Angstrém units. 
This is already 1/10 of the wave length in the liquid of 
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the light usually employed in measuring light Scattering 
In such a case appreciable differences in phase must exig 
between the rays of scattered light coming from differen 
parts of the same molecule, and this should leaq ty 
interference effects fundamentally of the same charac. 
as those observed in X-ray or electron scattering }, 
single molecules of low molecular weight. As a matjy 
of fact, it is observed that solutions of such heavy-weighs 
polymer particles scatter more light in the forward diry, 
tion (direction of propagation of the primary bea 
than backward. It is only necessary to compare the ty, 
scattered intensities in directions making angles y 
say, 45° and 135° with the direction of the primay 
light in order to measure directly the size of the polyme 
molecule in solution. Such measurements reveal that thi 
size generally is a good deal larger than expected fry 
current estimates based on free rotation around bon 
and missing interaction between parts of the chain, \ 
in this way we arrive at an estimate of the actual chaiy 
stiffness. 

Intimately connected with the angular dissymmety 
effect is the appearance of an anomalous dependence of 
the intensity of the scattered light on the wave length 
which for very small particles (the normal case) obey 


Rayleigh’s law, being proportional to the reciprocal 4h] 


power of the wave length. For this reason another 
method for measuring sizes can be based on observation 
of the dependence of the scattered intensity on the cole 
of the primary light. This method can be handled mos 
easily, especially for relatively large particles. 
Addition of a small amount of a coiling polymer to: 
large volume of a solvent gives a large increase of 
viscosity. Thinking of the large-size chain molecules 
involved which link very distant parts of the solvent with 
each other makes the qualitative explanation of this effect 
obvious. Since Staudinger, the viscosity increase meas 
ured by the intrinsic viscosity (the relative increase o 
viscosity per concentration unit) has been used exter 
sively in order to obtain estimates of the molecular 
weight. The intrinsic viscosity is not, as first suppose 
by Staudinger, proportional to the molecular weight 
According to a suggestion of Mark, it ean usually 
represented over a large range of molecular weights 4 
proportional to a power-function of the molecular weight, 
mostly with an exponent somewhere between 1 and } 
Since neither the proportionality factor nor the exponell 
ean be derived from any other measurements than tho 
on the viscosity of solutions of the same kind of polymer 
of known molecular weights determined in some othe! 
way, it cannot be called a method for the determinati0 
of molecular weights. On the other hand, viscosi!) 
measurements are very easy to make, and, provided the 
experimental results can be properly understood, the! 
should reveal some probably interesting features of the 
polymer structure. The actual motion of a polym@ 
molecule and its parts in a liquid flowing as it does” 
some experimental arrangement used for measuring V* 
cosities can be analyzed. In this way it ean be show 
that the intrinsic viscosity should be proportional to tl 
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tering HME erage square of the distance of the average monomer 
t exit MMB roup of the chain from the center of gravity of the 
fferen, MME ole molecule. But this average square of the distance 
ead t) MM, proportional to the number of chain links and therefore 
Aracte MB, the molecular weight. So it seems that, after all, 
0g by MMpeory leads to Staudinger’s rule. However, a more 
Matte MMorough inspection of this theory reveals that in its 
Weigit MMovelopment it is assumed that the molecule does not 
| dite: HM cturb the motion of the surrounding liquid in the least. 
bean) MiMecently it has been possible -to take account of this 
he try fM:sturbance by a method which can be handled mathe- 
8 of MMatically. In this way it appears as important that the 


olecule, as a result of the disturbance originating with 
wch of the individual monomer groups, shields its in- 
rior parts nearer its center of gravity, more or less 
Bom the effects of the liquid flow at its outside. This 
ielding effect can be. measured by a shielding length 
haracteristic for the distance over which the outside 
elocity distribution makes its influence felt into’ the 
nterior of the space occupied by the polymer molecule. 
Discussed along these lines the intrinsic viscosity becomes 
qual to the specifie volume, or the equivalent reciprocal 
f the density with which the polymer molecule fills the 
verage space it occupies in the liquid, multiplied by a 
prrection factor which depends solely on the shielding 
atio defined as the quotient of the radius of this space 
fo the shielding length. With respect to the dependence 
f the intrinsic viscosity on molecular weight, it follows 
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| mos Mat for linear chain molecules it should be proportional 

» the molecular weight itself for small values and 
r to; @radually, with increasing length of the chain, change to 
ise of MMroportionality with the square root as the limiting law 
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or very long chains. Mark’s rule appears as an approx- 
ation adapted to the range of molecular weights under 
vestigation, and its exponent is a measure for the 
hielding ratio prevalent in this range. In this way 
nperiments on viscosity lead again to a determination 
f the size of the polymer molecule, and the comparison 
intrinsie viseosities in different solvents has already 


posed town in a quantitative way how the chain polymer coils 
eight, tighter with decreasing solvent power of the liquid. 
lly Mt will be interesting, in the near future, to confront 


hts sfmeze determinations from viscosity with those derived 


eight, the dissymmetry of light-scattering. (Complete 
nd ).@per to be published in Science.) 
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other Housing in the Redevelopment of 

ation American Cities 

cosity 

d the Coleman Woodbury 

ther Urban Development Study, Chicago, Illinois 

yf the Por many reasons, housing has proved to be a difficult 
ibject both for the formation of public policy and 
yes 7 t research, Among these reasons is the fact that the 
BY" B™ has several differing meanings, In one sense hous- 
hows Me is the methods, practices, and policies under which 
0 tht Muses are produced, maintained, owned, and used. A 
November 26, 1948, Vol. 108 


house, of course, may be looked upon as a structure, as 
a structure plus equipment, as a structure plus equipment 
plus the services provided by local government and other 
agencies. 

As a matter of realistic fact, American families live 
not only in houses but in neighborhoods, in cities, and 
in metropolitan regions of which the individual cities 
are component parts. If we take the end objective of 
housing to be a decent environment for individual and 
family life, the neighborhood, the city, and the metro- 
politan region deserve our attention as much as the 
house structure and its equipment. 

This paper outlines some of what I take to be the 
basie facts, problems, and research needs with respect 
to the neighborhood and the metropolitan region. 

Two outstanding facts should be recognized at the 
outset: 

(1) We have less reliable information and agreed-upon 
opinion with respect to neighborhoods and metropolitan 
regions than we have on houses and their equipment. 

(2) Many metropolitan regions, in which about 50% 
of our total population now lives, show alarming signs 
of disintegration and decay. In large parts of the 
metropolitan areas, the neighborhood has all but dis- 
appeared. Blighted areas of different kinds are found 
in nearly all such regions. Every indication is that 
they are growing from year to year—some at a very 
rapid rate. If the American people are to have housing 
of the kind they have a right to expect from an economy 
as advanced and productive as ours, we must learn more 
about this process of disintegration and what can be 
done to overcome it. 

During recent years several proposals have been made 
that would enable publie or private agencies to acquire 
sizable blighted areas, clear them, and make them avail- 
able for redevelopment. A few of these plans are now 
being tested on a small scale with funds provided by 
state and local governments. Undoubtedly we shall see, 
during the next 15 or 20 years, much more interest and 
activity of this kind. If this work, however, is to be 
wisely and effectively doue, we must learn more than we 
now know about the organization and economy of metro- 
politan areas. Surgery on the blighted districts should 
not proceed without knowledge of the history of the 
patient and a reasonably complete diagnosis of the ills 
of which the blighted districts are themselves the most 
painful symptoms. I suggest that we need analysis, 
research, and discussion in at least 5 subareas or fields: 

(1) The metropolitan region as a complex plant in 
which the business, industry, and day-to-day life of its 
citizens are carried on. What are the relative advantages 
and disadvantages of centralized development vs. open 
development? What are the real costs of congestion? 
How do urban structure and density affect the costs of 
municipal services, the loss of time and energy in travel, 
the expenses of conducting business and industrial opera- 
tions? Would we be better off if our large metropolitan 
areas were built up in a number of medium-sized satellite 
towns rather than as a more or less continuous develop- 
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ment? In an age of atomic and biological warfare, what 
effects should defense and security considerations have 
upon desirable urban patterns? 

(2) The city as a place to live. Is the decline of 
urban neighborhoods inevitable? Do city dwellers want 
the kind of life that real neighborhoods make possible? 
Are we evolving a substitute for neighborhood units that 
are better suited to life in these times? Does the spread 
of suburban towns throw any light on these questions? 

(3) Government organization in metropolitan areas, 
To what extent are the blight and disintegration of 
districts within metropolitan regions due to the dis- 


organization of government services and facilities? | 


What steps seem feasible to help correct this condition? 

(4) The planning function in metropolitan regions, 
City planning is now recognized as a necessary and 
desirable function, but it is still weak and ineffective in 
many respects. How can it be improved and applied to 
the trends and problems of the larger metropolitan 
districts? 

(5) Local tax systems. To what extent do the present 

systems of local taxation contribute to blight and dis- 
integration? What have we to learn from recent experi- 
ments with newer forms of local revenue? 

In this broad field of metropolitan economy and life, 
questions are much more apparent than reasonable 
answers or solutions. To ask the right questions, how- 
ever, is certainly the first step. After them must come 
hypotheses concerning the basic relations and then tests 
and reformulation of these hypotheses. 

I do not suggest that research in these phases of urban 
redevelopment should prevent us from pressing forward 
on other housing fronts. I do suggest, however, that we 
will never fully understand the housing problems of this 
country or be in a position to outline effective housing 
policies until we give much more attention and study 
than we have so far to these broader problems of urban 
neighborhoods and metropolitan areas. 


The Contribution of Science to Housing 


Livingston Houston 
Rennselaer Polytechnic Institute 


In spite of the fact that science and engineering have 
developed principles, techniques, and materials for the 
mass production of comfortable and hygienic homes, our 
present low standards of housing constitute one of the 
most acute problems with which this Nation has ever 
been faced. 

If we conceive of the pattern of American living in 
terms of well-planned communities and well-built homes, 
we must begin at once to apply the findings of science 
to our problem. 

A wider understanding by the public of the contribu- 
tions which science can make to housing is essential. 
As a result of this understanding, local building codes 
can be unified and modernized to take advantage of 
newly developed materials, and restrictive labor practices 
can be eliminated to utilize newly developed techniques. 
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A central agency to correlate the findings of Scien 
and to give these findings the broadest disseminatioy j, 
a necessary first step toward meeting the crisis. (th, 
necessary steps are soundly financed, government-aijgj 
housing for the lowest-income groups and a great amoy, 
of self-supporting public housing for our large miqq, 
income group. Although we cannot now afford a large 
scale slum clearance program, we must ultimately, {, 
our own national health and welfare, eliniui_:te all slug 
and blighted areas. 


Housing: Where the Natural and Social 
Sciences Meet 


Bryn J. Hovde 
New School for Social Research 


Until very recently the natural and the social sciences 
have developed more or less separately. There has eyy 
been a moderate degree of rivalry between them for th 
approbation of the public. In this rivalry the natury 
sciences are obviously far ahead of the social sciences | 
and yet we realize more and more that the solutions of 
the great problems now confronting the world must 
discovered in the realm of human relationships rather tha 
in that of the natural sciences. Furthermore, with th 
increasing integration of the world it is clear that th 
natural and the social sciences depend very much upo 
one another. Hence, they must, for their own sakes 
alone, as well as for the service of mankind, meet » 
good, common ground and work together. Such a com 
mon ground is the housing problem, now so acute through- 
out America and the world. 

The housing problem and its corollary, town planning, 
require the closest cooperation of all the sciences. (hn 
its face this problem will inevitably seem to be more of 
social problem than a scientific one. In that respect, 
however, it does not differ greatly from most of the part 
mount issues now confronting mankind. Hence, it ought 
to be possible to effect a good division of responsibil: 
ties between the two great branches of science, and at the 
same time such a degree of direct cooperation betwee 
both natural and social scientists as will enable social 
scientists to learn from the natural ones a more perfett 
scientific method and natural scientists to learn from the 
social ones greater concern for the kind of world in whi 
mankind has now to live. 

It would seem to be the primary obligation of th 
social sciences to provide the necessary data on the people 
who are to be provided with housing, the different kinés 
of housing that people of different incomes can afford 
and want, and need. These matters greatly affect tle 
design of any house or apartment building, and at this 
stage the natural scientist enters the picture to provil? 
solutions for very concrete problems relating to types of 
materials, substitute materials, materials of different ¢0# 
and quality, and the basic standards on which all how 
ing must be built and maintained to remain standarl 
and fit for human habitation. The natural scientists 4" 
indispensable and have a primary responsibility in # 
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and technical matters. But in the field of 
Scien using they cannot make their best contributions by 
ation iy i orking alone and on small, isolated scientific probiems. 


Bhat is needed is a national ‘housing research agency, 

pry broad in scope, which will team the natural scientists 
m+) the social scientists in a progressive and evolution- 
-y study of housing problems. 


HUMAN INDIVIDUALITY 


Primary Mental Abilities 
L. L. Thurstone 


1 University of Chicago 
| Until rather recently it was customary to appraise the 
mental endowment of children and adults by psychologi- 
Hal tests that gave a single index of intelligence, such as 
Hhe mental age or the intelligence quotient. These in- 
; Zices were very useful in estimating the mental endow- 
‘cienees TE ent of school children, The serious limitation of the 
48 even .Q. as an estimate of mental endowment is that two men 
for tie Moy have the same I.Q. and yet be totally different in 
naturdl HG. mental abilities that they possess. The fundamental 
“lene, Mroblem in this field is, therefore, to isolate and to de- 
‘018 of MAM ribe the distinct mental abilities which constitute mental 
lust dowment. 
er than During the past 20 years the multiple-factor methods 
- the have been developed as new scientific methods especially 
at the io, the solution of this problem. In the experimental 
h upon @nd analytical work with the factorial methods a number 
sakes bf the basic or primary mental abilities have been iso- 
leet 00 MiMated. The tendency now is to describe an individual’s 
* OF Bintelligence in terms of a profile that shows his rating in 
rough: Hpach of the distinet mental abilities. The mental profile 
as much more useful than any single index in describing 
abilities of each person. 
Following is a brief description of some of the primary 
re of 4 MMabilities that have been isolated so far. 
espe, MS There are several distinct mental abilities that are 
° part H@associated with the visualization of objects in space. One 
: ought gof these is the space factor S. Most people who are in- 
nsibil MMtelligent are fairly well endowed with this factor, but 
at the iithere are many highly intelligent people who are conspicu- 
etweet Miously poor in this primary ability. Most scientists are 
socitl Hiigood visualizers, It has been found that the ability to 
perfec! Mhandle numerical work is a primary factor which has been 
om te lenoted N. A cashier would soon quit his job if he were 
‘whic Miipoor in the number factor. One of the socially most 
important primary mental abilities is verbal comprehen- 
of the Mision V. It is: represented rather well by tests of vocabu- 
peop Mary. Another verbal factor is word fluency W. It is 
kinds Biquite distinet from the verbal factor V. A person can 
afford, MiBhave a high seore in verbal comprehension indicating a 
ct th MiReapacity for profound verbal reasoning and yet have a 
at a low score in word fluency. Another person may be very 
rovide HP fuent although he has a limited vocabulary. 
pes M® It has been found that the ability to memorize is a 
it primary factor quite independent of the other mental 
hour abilities, One of the most interesting is the mental abil- 
indatt HM ity that enables one to diseover the rule or principle in 
. a the material with which one is working. This ability 
“a SCIENCE, November 26, 1948, Vol. 108 


has been called induction. It is not yet known whether 
it is associated with originality or creativeness. 
In the field of perception several basic or primary abili- 


ties have been isolated. One of these is speed of percep- — 


tion. It has been found, for example, that inspectors in 
some types of work are more efficient if they possess the 
factor perceptual speed. Other perceptual factors have 
been called visual and auditory acuity. For example, 
two individuals may have the same degree of hearing diffi- 
culty as determined by acuity tests; one of them may 
succeed fairly well in understanding what people say, 
whereas the other has trouble in understanding what he 
does hear, The difference is caused by the closure factor 
that enables one person to fuse what he does hear into 
meaningful speech where the other person fails in this 
regard. 

Experiments at different age levels have revealed essen- 
tially the same primary mental abilities. The experi- 
ments included groups of college students, high school 
students, eighth-grade children, and finally, kindergarten 
children. Some primary mental abilities can be estimated 
in young children even before they have learned to read. 
Experiments are under way to determine whether teach- 
ing methods should be adjusted to fit the mental profile 
of the children. 

A one-year curriculum has been prepared for training 
the mental abilities of kindergarten children. It con- 


sists of a new game each day, the games being designed: 


to train young children in space and perception, verbal 
comprehension, and inductive reasoning. Young children 
of this age are better in reasoning than we ordinarily 
believe. Adults carry out most of their reasoning in the 
verbal medium, which is not well developed in young 
children. It has been found that the mental profile has 
a close relation to the ways in which an individual tries 
to solve his personal and emotional problems. The cen- 
tral idea in this work is that human intellect consists of 
a large number of distinct mental abilities that are called 
primary factors. Each individual is described in terms 
of a mental profile instead of by a single index such as 
the I.Q. 


The Individual and the Culture Process 


Leslie A. White 
University of Michigan 

A conception of the individual as a prime mover, the 
source and basis of human behavior, is widely held in 
cultural anthropology and related sciences today. A 
corollary of this proposition is that, since the individual 
is the determinant of sociocultural phenomena, these must 
be explained in terms of the individual. 

Thus, various anthropologists have asserted that every 
element of culture has been created by the individual, 
that culture is nothing more than the responses of so- 
ciety ’s individual members, and therefore the individual 
is the logical starting point for any investigation of socio- 
cultural phenomena. We find these propositions unsound. 

We grant, of course, that culture is dependent upon the 
human species and could not exist without it. It is obvi- 
ous also that the human species is composed of diserete 
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biological entities which we call individuals. It is ap- 
parent, therefore, that culture finds its expression in the 
behavior of individual human organisms. But it does 
not follow that the culture process can be explained by 
invoking the individual as a prime mover, as an innovator 
or determinant. On the contrary, we would take the 
position that the individual is irrelevant to an explana- 
tion of the culture process. 

Culture is an organization of beliefs, customs, tools, 
utensils, ete, that is dependent upon the ability, unique 
in man, to use symbols. It is a continuum, a cumulative 
tradition, passed down from one generation to another. 
Everyone is born into a cultural tradition that embraces 
him at birth and equips him with beliefs, attitudes, cus- 
toms, tools, ete. Hwman behavior, as distinguished from 
primate behavior, is the response of an organism of the 
species Homo sapiens to a cultural tradition. It is cul- 
ture, not the human organism, that determines such dif- 
ferences of behavior as that between Chinese and Swedish, 
or the difference between the behavior of the English 
people of A.D. 1000 and of A.D. 1900. 

Culture as such is not explainable in terms of individual 
psychology; in fact, it is not explainable in terms of psy- 
chology at all. Culture as culture can only be explained 
in terms of culture, i.e. culturologically. Culture is a 
stream of elements that are continually interacting with 
one another, forming new combinations and syntheses, 
eliminating some elements from the stream, and incorpo- 
rating new ones. This stream, this culture process, has 
its own principles and its own laws of change and devel- 
opment. Just as the linguistic process is explained philo- 
logically, so the culture process in general is explained 
culturologically rather than psychologically. 

Human organisms are, of course, essential to the ex- 
istence of the culture process, But culture cannot be 
explained in terms of these organisms. We can, however, 
explain the behavior of the individual in terms of the 
culture that embraces him. In the culture process the 
individual acts as a catalytic agent, making the interac- 
tive process possible and continuous, But from the 
standpoint of an interpretation of the culture process, 
the individual is merely the locus of its existence and the 
medium of its expression, not its creator or determinant. 


The Genetic Approach to Human Individuality 


Laurence H. Snyder 
The University of Oklahoma 


No two human individuals are exactly alike. Yet all 
human beings possess certain traits in common. The 
similarities and differences observable and measurable 
among people are the results of the interaction of genetic 
and environmental influences. Modern genetic methods 
are successfully distinguishing between the relative con- 
tributions of these interacting influences, and indicate 
that the proportionate extent of these contributions dif- 
fers from trait to trait. Significant genetic components 
are known to many traits—among them, the hemagglu- 
tinogens, which in various combinations form the 2,000,- 
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000 blood groups; the enzyme systems involved jy . 
tabolism; the taste deficiencies; anomalies of the », 
muscles, nerves, glands, blood, skin, hair, teeth, nails, 


other body organs and systems. — Th 
Genetic analysis of human beings is made through," 
main channels: Mendelian genetics and populatioy , like | 
netics. The principles of both must be understooj Mme” 
used in order to understand human individuality. Anim °P° 
the findings emerging from the study of populatigy , mn 
netics is the conclusion that human populations jig, tered 
genetically one from the other almost entirely in the yay, eral 
ing proportions of the alleles of the various sets ani ie” 
in the kinds of alleles they contain. shou 
The manifold combinations of traits which in ty real 
derive from manifold combinations of genetic and» ee 
vironmental influences result in the almost infinitely j prep 
verse range of human individuality—a range which | 
are just beginning to comprehend. we! 
Di 

WORLD’S NATURAL RESOURCES than 

The Exploitation of Mineral Resources es 

T. S. Lovering Thai 

U. S. Geological Survey, Tucson, Arizona geol 

The efficiency and adaptability of an industrial civil: on 
zation are dependent on minerals as well as on men; sas 
search for minerals and the exploitation of rich deposit limi 
were vital factors in world power in the time of Alexanig dep 
the Great; they are increasingly crucial today. geld 
Minerals are finite, expendable resources which year by ree 
year become more expensive to discover and to explit ue 
The geology of a region predetermines the kind and qui aes 
ity of mineral resources locally available, and no indw el 
trial country has within its borders adequate supplies ¢ dep 
all the minerals essential to its economy. The worl} snl 
known supply of several strategically important mineral wail 
is localized in a very few widely separated areas. gen 
Mineral exploitation in many countries has show vill 
common pattern: flush production of cheaply produced ail 
minerals at an early stage, attended by quick wealth aul pub 


power, is followed by declining output, acquisition d 
foreign sources of ore, and appreciable imports; later, # 
domestic mineral production becomes increasingly expé 
sive and mineral imports contribute more and more 
industry, the economic advantage of cheap raw materiil 
is lost, and social, economic, and cultural strains resul 
Great Britain passed its peak in the production of les 1 
copper, tin, iron, and coal between 1856 and 1913 but # 
times was the world’s largest producer of these produtts 
The United States has passed its peak for mercury, lel 
and possibly a few other metals but has reserves of ir ; 
coal, phosphate rock, and molybdenum ore that shoul 
meet all demands for generations, and the supplies “ 
copper, zine, aluminum, gold, and petroleum should 
adequate for another 20 years. Known reserves of let! 


pho 
manganese, and vanadium ore would hardly last a desi 
at present consumption levels unless supplemented wi al 
substantial imports. Domestic deposits of platinum, 


timony, mercury, tungsten, chromium, nickel, tin, m thi 
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graphite, asbestos, diamonds, and quartz crystal are negli- 
gible, and these commodities must be largely imported. 


ats The Soviet Union probably has not yet reached peak 
; production in any of its important mineral resources, but 
neh ke other industrial nations, it has an ever-growing con- 
for the position, extent, and availability of mineral 
od a deposits at home and abroad. 
“a To avoid industrial or military conflict over the scat- 
s. tered major foreign sources of cheap raw materials sev- 
'S (ite al steps should be taken to lessen the industrial depend- 
me ence on imports of the strategic minerals. Substitutes 
“s should be sought among combinations of metals that are 
“ readily available; metallurgical research must anticipate 
the, Sfuture shortages years ‘before they arise. Similarly, 
es preparations should be made now to exploit low-grade, 
hich currently noneommercial deposits in the most efficient 
way when their more expensive contribution is finally 
necessary. 
Discovery of mineral deposits is still an art rather 
S S than a science; much fundamental chemical and physical 
5 research in suitable laboratories will be required before 
either oil or mining geology has a sound scientific basis. 
} Thanks to the field geologist, our empirical knowledge of 
i geologic relations is increasing steadily, and this is at 
ll present our chief hope of improving discovery rate. Geo- 
me physical and geochemical field methods have been very 
dened helpful in many places, but their scope is still relatively 
aad limited, Research directed toward discovery of hidden 
deposits is urgently needed; it should be carried on in 
call field and laboratory by cooperating groups of physicists, 
expli chemists, and geologists, and the validity of conclusions 
a ol reached should then be checked. Beyond such research 
intel however, we desperately need wise planning for economic 
vies and equitable utilization of the world’s widely scattered 


deposits. To this end geologic work, exploration, and 
reserve estimates should be accelerated in all countries 
; 0 that an inventory will be at hand for use by the next 
generation in planning those global economic units that 
will most effeetively utilize our planet’s resources to the 
maximum benefit of all mankind. (Complete paper to be 
published in The Scientific Monthly.) 
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expel On Living in the Biosphere 


terials G. E. Hutchinson 


result Yale University 

f leat, ) 

but & The region of the earth which can be inhabited is 
nue called the biosphere. It is suitable for life because of 
temperature, its composition, and its continually re- 
ceived supply of radiation from the sun. 

should Processes that occur in the biosphere which change it 
ies permanently are called acyclic; those not changing it, 
cyclic, 

f lead The effect of man on the cycles of carbon and phos- 
jecalt phorus is examined. Most of man’s activities tend to 
1 with make processes less cyclic and so change the biosphere, 
- making it less suitable for life. We have reached a 


nie point in this process when human assets are the only 
thing that we have in abundance. Any future economy 
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of abundance must be based on human ingenuity rather 
than on abundance of raw materials. The main obstacles 
to such a development are fear of war and a wrong 
orientation on the part of the public toward natural 
resources. Exploration of our culture with a view to 
finding forees working in favor of a more constructive 
attitude is essential. An example from the advertising 
fiela is diseussed. (The full article on which this ab- 
stract is based appeared in The Scientific Monthly, 1948, 
67, 393.) 


Plants and Vegetation as Exhaustible 
Resources 


Stanley A. Cain 
Cranbrook Institute of Science 


It is the thesis of this address that much of man’s 
basic needs for food, clothing, and shelter—with which 
his economy has always been concerned—are directly or 
ultimately of plant origin, and that these natural re- 
sources are not quantitatively adequate to permit a con- 
tinuing consumption at present world rates, with the re- 
sult that men everywhere must face squarely the dual 
problems of the conservation of natural resources and the 
limitation of population or continue along the path, with 
an accelerating rate, toward self-destruction. 

The nature of vegetal resources, both as direct products 
from plants and as vegetation, is reviewed. Attention is 
also paid to the growing depletion of the world’s re- 
sources, especially to the causes of the modern accelera- 
tion in resource-capital exhaustion and population in- 
crease, and to the sociopolitical effects that accompany 
the inevitable lowering of the level of living. There are 
favorable factors in the picture, such as technological 
production advances, the discovery and invention of sub- 
stitutes for critical materials, and a growing public 
awareness of, and attack on, conservation problems. But 
these advances are far from solving the ultimate dilemma, 

The successful education of the people in conservation 
is dependent to a large degree on their general education 
in economic and sociopolitical fields, as well as in a com- 
prehension of the more direct problems of natural re- 
sources. Such education processes are slow, even in coun- 
tries with a high percentage of literacy. They seem over- 
whelmingly complicated in many countries where the rate 
of natural resource destruction is high or where, through 
past maladjustments, destruction is most advanced, and 
where perhaps two-thirds or more of the people cannot 
read. General education is a concomitant of a high level 
of living. How can that education come to pass where 
an abuse of the natural resources is keeping men from 
reaching a level of living where education about that 
abuse can be effective? It is the most vicious of chain 
reactions. We are living at a moment of great, and 
what seems justifiable, pessimism, and perhaps we too 
are the victims of a psychological chain reaction. But 
the dual problems of population control and of our 
dwindling resources seem to me ones that have even less 
likelihood of a solution friendly to man than the control 
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of the atomic bomb. (Complete paper to be published in 
The Scientific Monthly.) 


INTERACTIONS OF MATTER AND 
RADIATION 


New Properties of the Electron 


Willis E. Lamb 
Columbia University 


Observations on Slow Mesons 


C. M. G. Lattes 
University of California, Berkeley 


The method of detecting charged particles by means 
of photographic emulsions has proved to be useful in 
the study of slow mesons. Since the plates are continu- 
ously sensitive, rare phenomena can be recorded over 
periods of the order of one month. The stopping power 
is about 2,000 times as great as air, so that it is pos- 
sible to find large numbers of particles which stop in a 
unit volume of the emulsion. This property makes the 
plates useful for the study of relatively rare events such 
as the stopping of a cosmic-ray meson. This paper 
deseribes work at Bristol, England, in detecting mesons 
from cosmic rays and work at Berkeley in detecting 
mesons produced by the 184” eyclotron. 

By making use of reactions of light elements, the 
Bristol group measured ranges of protons of known en- 
ergies, from which they were able to plot a range-energy 
curve. From the lengths of the most energetic protons 
which could be seen in the plates, it was estimated that 
mesons would be visible up to about 4 Mev in Ilford 
C.2 plates. Plates exposed for study at Bristol were 
placed, in their original containers, in the Pyrenees at 
an altitude of 2,800 m and in the Andes at 5,500 m. 
Examples of events found, including long proton tracks, 
stars, ‘‘hammer tracks,’’ and events involving mesons 
are shown. The meson events were found relatively in- 
frequently. Meson tracks are distinguished from tracks 
of heavier particles by larger scattering and more rapid 
change in grain density. From the phenomenological 
point of view there are four types of mesons: (1) p- 
mesons, which slow down and stop uneventfully, without 
giving any other particles whose tracks are observable in 
the emulsion; (2) o-mesons, giving ‘‘stars’’; (3) x- 
mesons, giving secondary mesons of constant range and 
smaller mass; and (4) mesons coming out of stars. An 
interpretation of the different types, and the relative fre- 
quency of occurrence, is given. 

A consistent picture can be obtained by assuming that 
most of the p-mesons are positive and negative mesons 
of the type responsible for the hard component of cosmic 
_Tays at sea level. The x- and most of the o-mesons are 
of heavier mass and have stronger interaction with the 
nucleons. 

Negative and positive heavy mesons have been ob- 
served in the vicinity of the target of the 184/’ Berkeley 
cyclotron. Yields at different bombarding energies are 
given and mass measurements described. Most of the 
heavy positive mesons give rise to an observable sec- 
ondary meson. Approximately 75% of the heavy nega- 
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tive mesons give rise to stars when they come to rest jy 
the emulsion. No secondary mesons are observed {, 
start at points in the emulsion where the heavy negative, 
stop. The origin of light positive and negative megop, 
also observed in plates exposed at Berkeley, is discussed 


How Mesons Disappear 


John A. Wheeler 
Princeton University 


The mesons which constitute three-fourths of the ge. 
level cosmic radiation, and which have a mass about 20) 
times that of the electron, disappear mainly in decay 
processes in which one electron is emitted. 

To take up the recoil in this process there must come 
off at least one other particle. This particle is not seen 
and is therefore electrically neutral. Whether one or 
two neutral particles come off is not known. According 
as one or two neutral particles emerge there will be 4 
difference in the energy distribution of the electrons 
given off in a large number of such disintegration prov. 
esses. The energy spectrum has been calculated on the 
following three alternative assumptions: (a) one neutral 
particle of zero rest mass (a neutrino) is emitted; (b) 
two neutrinos are emitted along with the electron; (c) 
the electron is accompanied by one neutrino and one 
neutral meson of rest mass 20-90 times the mass of the 
electron. The neutral meson in case (¢) might or might 
not be identified with the neutral meson which is known 
to be given off when a heavy (300-mass) meson gives of 
a normal (200-mass) meson. The calculated curves are 
compared with the available experimental evidence to 
draw conclusions about the nature of the important ele- 
mentary particle transformation in which a meson decays. 

Not all the normal mesons observed at sea level un 
dergo decay. Some of the negatively charged ones in- 
teract with atomic nuclei. Preliminary experimental and 
theoretical evidence makes it reasonable to believe that 
the meson loses its charge in the process but is not de: 
stroyed. The charge transfer converts one of the pro 
tons in the nucleus into a neutron and imparts excita- 
tion energy to the nucleus. It is possible to understand 
in this way the nuclear disruptions produced by normal 
sea-level mesons. Similarly, one can foretell the possi: 
bility of a process of meson-induced nuclear fission which 
has not yet been observed. 


SOURCES OF ENERGY 
Solar Energy 


Farrington Daniels 
University of Wisconsin 

The radiation from the sun amounts to about 1 kcal 
(1 large calorie)/sq ft/min in the temperate zone, or 
7,000,000,000 keal/acre/year. The present and future 
utilization of this energy is considered. There 1s 4) 
parently enough energy, if used properly, to meet the 
needs of the human race for food, fuel, and power. 

The direct utilization of sunlight for power is difficult 
because the temperature is too low, but the energy * 
conveniently converted into the organic material of grow 
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ing plants, where it can be conveniently stored and burnt 
with air at high temperatures to operate heat engines. 
The maximum conversions which can be realized is about 
20% of the effective sunlight actually absorbed. More- 
over, only about half of the sun’s radiation is effective, 
and in the Temperate Zone the growing season is 
jimited to about a third of the year. The maximum 
conversion of energy is then limited to about 3.3% in 
plants grown in the United States. Some of the major 
agricultural crops utilize a few tenths of 1% of the 
annual solar radiation which falls on the area in which 
they are growing. Certain forest trees convert about 


| 0.1% of the sun’s radiation into stored energy. The 


reasons for these comparatively low efficiencies are dis- 
cussed. 

Photosynthesis is a process by which carbon dioxide 
and water are combined by sunlight in the presence of 
chlorophyll to give carbohydrates and other organic 
material. Several significant experimental ‘facts of 
photosynthesis, imeluding experiments with isotopic 
tracers, are described briefly, and the present hypothesis 
for the mechanism of photosynthesis is discussed. The 
energy of the light is not sufficiently great to cause the 
direct combination of carbon dioxide and water. Several 
steps are required, each made possible by the absorption 
of light by ehlorophyll. Hydrogen atoms are probably 
transferred from the water to the carbon dioxide in a 
series of chemical reactions. It seems reasonable, then, 
that about 20% of the sunlight actually absorbed is the 
maximum that can be stored. 

Finally, possible future developments are discussed 
with reference to the greater utilization of solar energy 
and the production of more food, fuel, and power. 
(Complete paper to be published in Science.) 


Second Thoughts to the Problem of 
Nuclear Energy 


Eugene P. Wigner 
Princeton University 


Atomie energy occupies an intermediate position be- 
tween Our present energy resources, such as coal, gasoline, 
and the very abundant source of energy which we receive 
assunshine, Its great advantage is that the atomic fuel as 
such has practically no weight. Its principal disadvan- 
tage is that dangerous and very penetrating radiations 
accompany the burning of the atomic fuel. The neutrali- 
zation of these radiations gives the machinery in which 
nuclear fuel ean be used considerable weight and bulk. 
The principal effort in the design of atomic machinery is 
therefore toward making the machinery simple, light, 
and, at the same time, safe. On the measure of the suc- 
cess of this endeavor depends the fate of the hope that 
atomic energy may play a real role in our economic life. 
The outlines of two types of machinery which eame to be 
regarded as conventional are shown. 

The great concentration of power in the atomic fuels 
appears to make them ideally suited for use in transpor- 
tation. However, the radiation which was mentioned be- 
fore seems to block their use in vehicles of small size, 
such as automobiles. They may be more suitable for 
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large ships which have to travel long distances. The use 
of atomic fuels in airplanes and rockets has not yet been 
explored sufficiently to venture an opinion. Every indus- 
trial use of atomic energy will have to be preceded by 
more thorough research and more intensive development 
work than we have so far been able to muster. (The full 
article on which this abstract is based appears in 
Science, 1948, 108, 517.) 


Energy From Fossil Fuels 


M. King Hubbert 
Shell Oil Company, Inc. 


It is difficult for those of us living today, especially in 
the more industrialized areas of the world, to appreciate 
fully the unique character of the events which we are 
witnessing. All of our lives, and for the immediately 
preceding century whose history is most familiar to us, 
the world has been in a state of continuous change— 
usually continuous increase. We have seen a few Euro- 
pean immigrants into North America expand during a 
few centuries into a population of over 170,000,000. We 
have seen villages grow into large cities. We have seen 
an area of primeval forests and prairies transformed into 
widespread agricultural developments. We have seen a 
transition from a handicraft and agrarian culture to one 
of complex industrialization. In only a few generations 
we have witnessed the transition from human and animal 
power to electrical power supernetworks, from the horse 
and buggy to the airplane. 

At the same time our senses have been dulled by the 
platitude that ‘‘history repeats itself.’’ 

As a consequence, we have become so inured to change, 
especially to growth and to increase, that it is difficult 
for us to conceive that such has not always been the case 
and that similar developments may not occur indefinitely. 
In faet, it is difficult for us not to regard the rates of 
change which we are now witnessing as the normal order 
of things. 

In order the more properly to appraise where we now 
are and the limitations which may be imposed upon our 
future, it is well that we consider in historical perspective 
certain fundamental relationships which underlie all our 
activities. Of these the most general are the properties 
of matter and those of energy. 

From such a point of view the earth may be regarded 
as a material system whose gain or loss of matter over 
the period of our interest is negligible. Into and out of 
this system, however, there occurs a continuous flux of 
energy in consequence of which the material constituents 
of the surface of the earth undergo continuous or inter- 
mittent circulation. These material constituents comprise 
the familiar chemical elements, only a few of which, 
occurring in but a few parts per million, are significantly 
radioactive. 

For the present discussion we shall restrict our atten- 
tion to the nonradioactive materials and shall summarily 
state that the events under consideration are the result 
of a flux and degradation of a supply of energy, and the 
corresponding circulation of matter regarded as consist- 
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ing of nontransmutable and indestructible chemical ele- 

ments. 

Bess All but a minute fraction of the energy involved in this 

ee ad - process is that derived from solar radiation, and a small 

See part of the matter at or near the surface of the earth 
occurs in the peculiar aggregates known as living organ- 
isms. A part of the solar radiation incident upon the 
earth serves to propel a circulation of matter into and 
out of this organic assemblage, and in the process an 
amount of energy roughly proportional to the mass of 
the matter incorporated into organisms is held in storage 
as chemical potential energy. 

From geological evidence, organisms have existed upon 
the earth for probably as long as a billion years. during 
‘the last 500,000,000 of which a fraction of these organ- 
isms have become buried in the accumulations of sedi- 
ments under conditions which have prevented complete 
disintegration and complete loss of their energy content. 
Consequently, there exist in the sedimentary rocks of the 
earth today accumulations of the remains of fossil organ- 
isms in the form of coal, oil shale, and petroleum and 
natural gas, which are rich in fossil energy stored up 
from the sunshine of the past 500,000,000 years. 

This process of accumulation is doubtless still occur- 
ring, but the rate is probably not very different from 
that of the past, so that, for an order of magnitude, the 
accumulation during the next million years will probably 
not exceed 1/500th of the accumulation which has oe- 
curred already. 

With this background let us consider the development 
of the human species. From archeological and geological 

‘.evidence it appears that evolution had proceeded far 
enough that a species recognizable as man must have 
existed roughly a million years ago. The population of 
this species at that stage is unknown, but evidently was 
not large. It existed in some sort of ecological adjust- 
ment with the rest of the organic complex and competed 
with the other members of the complex for a share of 
solar energy essential to its existence. At that hypo- 
thetical stage its sole capacity for the utilization of 
energy consisted in the food it was able to eat—the order 
of 2,000 kilogram-ealories per capita per day. 

Between that stage and the dawn of recorded history, 
in its achievements this species is distinguished from all 
others by its inventiveness of means for the conquest of 
a larger and larger fraction of the availamle energy. The 
invention of clothing, the use of weapons, the control of 
fire, the domestication of animals and plants, and many 
other similar developments all had this in common: they 
increased the fraction of solar energy available to the use 
of the human species, and they continuously upset the, 
ecologic balance in favor of an increase in numbers of 
the human species, with corresponding adjustments in all 
the other populations of the complex of which the human 
species was a member. 

; : From that early beginning until the present day this 
Seon progression has continued at an accelerated rate. It in- 
ee Ase volved the development of wind power and water power, 

— the smelting of metals with wood as fuel, the extensive 

employment of beasts of burden. However, throughout 
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this period until the last few centuries the rate of the, 
changes was sufficiently small that population growth Wag 
able to keep pace. The energy consumed per Capita 
therefore, increased but slightly. (Complete paper 4, 
be published in Science.) 


THE UPPER ATMOSPHERE 
The Sun and the Earth 


Donald H. Menzel 
Harvard University 

Recognition of the fact that the sun has a direct jp. 
fluence upon the earth antedates human history. The 
division of time into day and night and the partition ¢: 
the year into seasons depend upon the relative aspects 
of earth and sun. The squirrel who stores nuts for th: 
winter instinctively appreciates the effect that th 
changing position of the sun has upon the weather, (jy 
primitive ancestors resorted to sun worship and to gq. 
rifices in an attempt to control or influence a power of 
such obvious importance. 

We cannot now reconstruct the primitive arguments 
evoked by our ancestors in favor of sun worship. In 
all probability the obvious fact that one summer may 
differ exceedingly from the previous or following sun. 
mer may have had something to do with the develop. 
ment of solar religions. For, if the character of seasons 
recurred as regularly as the sequences of day and night, 
the ancients would have had no basis for assuming that 
they could influence the weather by religious rites. 

Even today, we are still unable to answer the ques- 
tion why one summer may bring rain and a bountiful 
crop and the next only a killing drought. The position 
of the sun has repeated with geometrical exactness. Ar 
the intrinsic variations of the sun, of which the well 
known sunspot cycle is an example, responsible for the 
differences? Or is the earth’s atmospheric circulation 
so extremely complex that the solar influence, however 
variable, is only a minor complication? 

Until recently, most meteorologists have been inclined 
to aecept the second proposal as true. However, here 
and there various meteorological phenomena have shown 
periodicities suggestive of the ll-year sunspot cycle. 
And Haurwitz has shown that temperature changes with- 
in the ozone layer may produce large-seale motions of 
air masses at lower levels. The theory is far from 
complete, but it does suggest that the clue to long-range 
weather forecasting may lie in the upper atmosphere 
and, more particularly, in phenomena controlled by 
changes in solar radiation. 

Certainly, it is in the upper atmosphere that we find 
the most evident effects of solar variability. In the 
ionosphere—the layers of electricity that reflect radio 
waves to great distances around the earth—we find tw 
marked effects of changes of quantity of solar radiation 
with the sunspot cycle. The number of electrons in the 


‘various ionospheric layers is greatest when spots are 


most numerous. The study indicates that the ultraviolet 
radiation responsible for the electrification of layers it 
ereases by a factor of about 16 from sunspot minimu” 
to maximum, 

In addition to the rise and fall of ionization with 
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ne sunspot eyele, the ionosphere is subject to disturb- 
-nees that are also associated with solar activity. There 
re the so-called ‘‘sudden ionospheric disturbances,’’ 
hich occur simultaneously with a burst of ionizing ra- 
Biation from the sun. Some region of the solar at- 
mosphere, most commonly in the neighborhood of a 
Harge, active sunspot, becomes extremely bright and hot. 
ive observe a brilliant flare in light of hydrogen. The 
: adiations from the flare apparently penetrate to the 
owest ionospheric levels, where they increase the elec- 
rifeation. Short-wave radio signals are strongly ab- 
Borbed in this region of atmosphere and may completely 
S‘fade out’’ for a period of minutes or hours, until the 
holar flare dies away. 

The second type of disturbance has its greatest effect 
n the upper levels of the ionosphere. The electrified 
egion pulsates, and the amount of electrification usually 
Mecreases. Brilliant aurorae and intense magnetic storms 
(fuctuations of the compass needle) often accompany 
the ionospheric disturbances. 

| We still do not have any really satisfactory theory of 
jonospheric storms of this type. Most of us believe that 
the earth has encountered a large cloud of clectrons and 
fons, ejected by the sun. Although we photograph the 
pun daily and often see explosions, there is little definite 
sasons Imevidence that the moving material actually leaves the 
night, Jeun. The streamers of the solar corona are, perhaps, 
y that he best evidence for the existence of ejected matter. 
We are now in a scientific period where intensive study 
pf the sun, together with simultaneous study of many 
types of terrestrial phenomena, should lead to discov- 
fries of vital interest and practical value. And, in our 
earch for clues related to weather causes, we should 
memember that our present climate—variable as it is— 
has not been representative throughout geological history. 
The earth has undergone a number of separate and 
listinct periods of glaciation, with interim periods when 
the climate was appreciably warmer than at present. 
Magnolia trees once flourished in Greenland, for example. 
| Within the past million years the earth has experi- 
enced four separate periods of glaciation. None of the 
Farious possible causes proposed to account for the onset 
bf the ice ages appears to be adequate. There is good 
peason to believe that the glaciation occurred simul- 
faneousiy on all continents and probably in both hemi- 
Bpheres, 

Geologists and meteorologists have hesitated to ascribe 
the variability of terrestrial climate to a solar cause. 
Hut many have gradually come to the conclusion that a 
olar origin is the only remaining acceptable hypothesis. 
A million years is only a small amount of time in terms 
pf the age of the sun or earth. Any variations in the 
butput of solar I »at cannot be attributed to evolution. 
‘ ut We cannot disprove, at the present time, the sugges- 
hon that the sun may have a long-range variability in 
hddition to its 11-year cycle. 

| However, there is one other possibility to consider—a 
Possibility that has not been previously suggested, to 
ny knowledge. There are, in space, many extended ob- 
pects known as dark nebulae, clouds of dust that obscure 
the light of the stars behind or inside them. In the 
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course of geological time our sun has probably passed 
through many such nebulae. 

A dark nebula is so tenuous that the materials between 
the earth and sun would exert a negligible effect on the 
amount of heat and light reaching us. But an extensive 
cloud—even if partially transparent—could scatter an 
appreciable amount of radiation back to the earth. At 
the first sign, one might conclude that the excess radia- 
tion would produce an effect just the opposite to that 
of an ice age. However, a cold age is not necessarily 
an ice age. Accumulation of ice and snow requires 
both high evaporation of water from the oceans and 
high transport of the moisture-laden air to the poles. 

If the sun has been traversing a dark nebula, from 
which it emerged only some 50,000 years ago, the denser 
portions of the nebula might give the warm interglacial 
periods and the less dense regions the eras of ice accu- 
mulation. If this theory is correct, the outer fringes of 
the nebula are only about one parsee away (a parsec is 
about 20 million million miles, or 4 light years), in the 
direction of the constellation Columba. Since the nebula 
as a whole may be very thin, compared with the average 
dark nebulae, its effect on the light of more distant stars 
will be negligible. This hypothesis is far from proved, 
but it suggests a new approach to the old problem of 
the glacial periods. 


Cosmic Rays in the Stratosphere 
Marcel Schein 
University of Chicago 

It is known to physicists that a radiation consisting of 
charged particles enters the earth’s atmosphere from the 
outside. This so-called ‘‘cosmiec radiation’’ has a flux of 
about 0.12 particles/em*/see/unit solid angle at a geo- 
magnetic latitude of 50° N. Of what possible interest 
can a radiation of such extremely weak intensity be to 
scientists? We must be very clear about this point, since 
physicists are now concentrating a great effort on ex- 
ploring the exact nature of cosmic-ray phenomena. That 
we are dealing here with a radiation of very extraordi- 
nary nature is given by the fact that each individual 
particle in the cosmic radiation carries an energy much 
greater than anything which has been explored in nature. 
The average energy of a primary cosmic-ray particle is 
estimated to be close to 10 billion electron volts. It was 
found, however, that some of the individual cosmic-ray 
events correspond to energies as high as 10” eleetron 
volts (10 million billion electron volts). It is then ob- 
vious that in the field of cosmic radiation there arises the 
fundamental problem of whether or not the basic laws of 
physics which were proved to be valid for lower energies 
still hold for these extremely high energies. This applies, 
in particular, to the problem of the nature and properties 
of our fundamental particles, which could not be studied 
in sufficient detail in the domain of low energies. It is 
also expected that a thorough study of high-energy 
nuclear phenomena will lead to a deeper understanding 
of the short-range forces holding the atomic nucleus to- 
gether. As a matter of fact, at the present time we find 
ourselves in a very confused situation with respect to 
these fundamental problems. This might be somewhat 
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surprising in view of the fact that great progress has 
been achieved in the general understanding of micro- 
scopic phenomena with the aid of electromagnetic and 
quantum theories. However, the knowledge gained from 
low-energy processes seems definitely insufficient. Two 


facets demonstrate this is a striking way: 


(1) The occurrence of new fundamental particles like 
the y-mesotron, the x-mesotron, and the neutral mesotron. 
(A mesotron of mass around 700 electron masses is also 
eventually present in the cosmic radiation. ) 

(2) The discovery of new fundamental interactions 
between elementary particles like the creation of a meso- 
tron, its nuclear capture, etc. 

At present there are two possible ways to penetrate 
into the field of very high energies: (a) by using the 
natural souree of high-energy particles in the cosmic 
radiation, and (b) by using artificial sources (acceler- 
ators). Method (b) has the great advantage over (a) 
that, by using accelerators, one can investigate high- 
energy phenomena under controlled conditions. On the 
other hand, (a) is superior to (b) in the direction that, 
in the cosmic radiation, individual particles of such high 
energy can be found that even the most ambitious con- 
struction program of accelerators cannot compete with 
nature on this score. Therefore, gaining further knowl- 
edge of cosmic-ray phenomena seems vital to physics. 

Cosmic-ray studies in the high atmosphere are of par- 
ticular interest since the collisions of primary particles 
with atomic nuclei of air are relatively frequent events 
at these altitudes. This process gives us the possibility 
of investigating nuclear interactions at particle energies 
of several billion electron volts. The experimental re- 
sults indicate that we are dealing here with one of the 
most interesting new processes in nature. Under the 
action of a primary the nucleus explodes into a number 
of fragments, and, in addition, new particles like meso- 
trons are created simultaneously. The nuclear fragments 
(protons, neutrons, plus other nuclear particles) and the 
mesotrons are projected into the atmosphere with con- 
siderable speed. According to recent experiments of 
Bridge, Rossi, Fretter, and others, electronic radiation 
is also released in some cases in collisions of primaries 
with nuclei. The secondary particles represent, then, the 
bulk of the cosmic radiation at lower atitudes. On the 
average their energy is lower than that of the primaries. 
The important region of the atmosphere in which the 
conversion of most of the primaries into secondaries 
occurs lies between the top of the atmosphere and an 
altitude of 11 miles (roughly 1/10 of our atmosphere by 
weight). This is then, the region in which we can study 
best effects pertaining to primary cosmic rays. 

Some of the interesting problems under attack are: 
(1) nature and origin of the primary cosmic radiation, 
(2) eollisions between primaries and atomic nuclei, (3) 
properties of the various particles found in the cosmic 
radiation, (4) intensity of the various cosmic-ray com- 
ponents, (5) influence of the earth’s magnetic field on 
the motion of cosmic-ray particles, (6) fluctuations in the 


cosmic-ray intensity, and (7) correlation between atmos- 
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pherie changes and variations in the intensities of the 
various components. 

At the present time many of the above-mentioned pry), 
lems are still unsolved. We shall therefore limit oy, 
selves here to giving a very brief description of som, of 
the techniques used in cosmic-ray research in the stryt), 
sphere and then describe a few of the results that hay 
been obtained. 

Most of the cosmic-ray investigations in the stray 
sphere were carried out with the aid of Geiger-Miijj, 
counters and ionization chambers. Anderson and his q} 
laborators used cloud chambers in a B-29 plane. Cloyg, 
chamber pictures were also obtained in balloons jy 
Anderson’s group and by the cosmic-ray group at Miny. 
sota. The technique of tracks in photographic emulsion; 
was frequently used during the past year. 

The above-described instruments were carried into th 
stratosphere by V-2 rockets, balloons, or airplang 
Rockets reach altitudes of about 100 miles, balloons abou 
100,000’, and B-29 planes about 40,000’. 

A number of slides illustrate important features of ¢: 
perimental techniques used in the stratosphere. 

The following points are discussed: (1) What is the 
nature of the primary cosmic radiation? (2) What ar 
the main cosmic-ray components in the stratosphere! 
(3) What are the essential interactions between cosmic.§ 
ray particles in the high atmosphere? 

The various cosmic-ray components and nuclear er. 
plosions and mesotron tracks recently obtained in the 
stratosphere are shown by diagrams and pictures. 


The Circulation of the Upper Troposphere 
and Lower Stratosphere 


C. G. Rossby and H. C. Willett 
University of Chicago and Massachusetts 
Institute of Technology 


The great increase of observational data from the 
upper troposphere and lower stratosphere, obtained it 
recent years by radiometeorograph and radar, has e 
tended and somewhat modified the accepted picture of 
the circulation of the earth’s atmosphere in the higher 
elevations. In particular the jet-stream characteristics 
of the circumpolar vortex, i.e. the west-wind belt of 
middle latitudes in the upper troposphere, are difficult 
to reconcile with earlier conceptions of the operation 0! 
the general circulation. This jet maximum of the wester 
lies near the tropopause in middle latitudes normally 
exceeds a velocity of 100 miles/hr in winter and 0c 
sionally reaches nearly twice that speed. 

By emphasizing the principle of the conservation 
absolute vorticity, rather than the conservation of aug! 
lar momentum, in the lateral mixing processes in ! 
gaseous envelope such as the atmosphere, Rossby 
been able to offer a plausible explanation of the }t 
stream characteristics of the cireumpolar vortex in tl 
vicinity of the tropopause. This same principle app” 
to explain also the zonal distribution of rotational vel 
ity in the solar atmosphere, and phenomena sucli as t 
observed equatorial ‘‘accelerations’’ on the planets Ju? 
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ter and Saturna. On the basis of the latitudinal trans- 
ort, by Jateral mixing, of absolute vorticity and heat, 
ombined with the gradual re-establishment by radia- 
tional processes of the latitudinal thermal contrast, 


B Rossby can offer a hypothetical explanation of the large- 
Scale irregular fluctuations of the general circulation. 


The principal difficulty with Rossby’s explanation of 
the operation of the general circulation lies in the fact 
that it requires, in the mean, an effective equatorward 
transport of angular momentum in the upper troposphere 
at all latitudes. It is difficult to reconcile this require- 
ment with the observed distribution of east winds at 
sea level between the polar and the subtropical latitudes, 
and with the observed latitudinal transport of angular 
momentum in the middle troposphere. There exists also 
the possibility that irregular direct solar influences are 
partly responsible for the erratic character of the major 


i irregular fluetuations of the general circulation. (Com- 


plete paper to be published in Science.) 
WORLD HEALTH PROBLEMS 
The Global Concept of Disease 


Ernest Carroll Faust 
Tulane University 


Disease results from the destructive action of patho- 
genie microorganisms, malnutrition, the dysfunction of 
organs, abnormal tissue growth, poisons, and the process 
of aging. Beeause of climate and its effect on the 
human body, many diseases are more prevalent in hu- 
mid tropical countries, but malnutrition and the com- 
mon communicable diseases are world-wide in their dis- 
Dissemination of disease has been greatly 
increased by wars, pilgrimages, migration of peoples, 
and the need for more productive land for congested 
populations, 

During the past century the causes of disease and 
the methods whereby diseases are contracted have been 
elucidated, and with this knowledge many disease en- 
tities have been brought under control in certain coun- 
tries. Yet disease is global in its extent, and control 
measures must be conceived and carried out on a global 
scale. This must be under the direction of a single 
coordinating ageney, the World Health Organization. 


Influence of Modern Developments in Nuclear 
Energy Upon Public Health Problems 


Stafford L. Warren 
University of California at Los Angeles 


The atomie bomb project and the attendant research 
in various fields of nuclear energy have had a tremen- 
dous impaet on publie health problems in both the gen- 
eral and the striet usage of the term ‘‘ public health.’’ 
This research has resulted in opportunities to learn 
about aspeets of biology and medicine hitherto beyond 
the reach of researeh methods. It has introduced the 
possibility of contamination of air, water, and food on 
an industrial and publie seale never before imagined. 
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Thus, a new profession, that of the health physicist, or 
radiological safety monitor, has been created. It pre- 
sents a new threat to mental public health in the fear 
of war, for we as a nation are perhaps more vulnerable 
than any other nation to the destruction and contami- 
nation an atomic war would bring upon us. 

Certain direct benefits to the public health field from 
the nuclear energy war program can be easily recog- 
nized. Some of these are unique, and some are matched 
by research contributions from other war projects. 

(1) The medical-biology program of the Manhattan 
Project had a definite goal and a deadline to meet, and. 
it received unlimited support. It has demonstrated that 
large-scale medical and biological research can be ear- 
ried out by teams and that good progress can be made 
in studying basic problems while conducting at the same 
time what may be called applied research or program- 
matic research. In fact, each type of research in the 
Manhattan Project complemented and enhanced the 
other. The achievements in basic science of these teams 
of researchers, working under pressure toward a specific 
goal, suggest that sterility of ideas in research is defi- 
nitely a symptom of starvation and frustration of op- 
portunity rather than of lack of capacity. I believe 
this to be one of the most important contributions of 
the war in medicine, because the application of these 
same broad principles of continued optimum subsidy of 
group research could speed progress in medicine and 
biology now as never before. The principle of group 
programming and self-disciplining was well developed 
and is responsible in great part for the present trend 
to utilize the mechanism of institutional grants for re- 
search over a broad field in the place of grants to in- 
dividual investigators in specific fields, such as cancer 
research, heart disease, ete. 

(2) The health-safety program (industrial hygiene) 
of the Manhattan Project and the Atomic Energy Com- 
mission has defined and emphasized the importance and 
the role of similar organizations in industrial plants and 
has shown the need of better standards and of well- 
trained men. This health-safety program contributed 
heavily to the war effort by reducing absenteeism, mor- 
bidity, and the cost of compensation claims. The un- 
paralleled record of protection from all types of injury 
in the Manhattan Project, and now continued under the 
AEC, emphasizes the value of intelligent cooperation 
between management, plant and laboratory personnel, 
and the health-safety group. New research data were 
and are utilized promptly to set the standards for safe 
working conditions and to furnish methods for detecting 
the earliest evidence of injury and for possible methods 
of treatment in case of accident or violations of the 
regulations. The practical value of a strong and vig- 
orous industrial hygiene program in industry is thus 
well demonstrated and should gain acceptance in in- 
dustry the country over. 

(3) The public health and medical care programs in 
the isolated communities of the atomic project have 
demonstrated that good medical facilities and care pay 
off in dollars as well as in high morale and stability of 
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personnel and in low morbidity and mortality from the 
common diseases, 

(4) Many of the isotope research techniques and 
equipment developed during the war were the outgrowth 
of small beginnings before the war. The improvements 
in the use of both stable and unstable radioactive iso- 
topes, plus their ready availability from atomic energy 
sources, have opened up avenues in medical and biolog- 
ieal research unreachable before the war. The equip- 
ment and accompanying facilities are expensive. These 
techniques are most effective when employed by a co- 
ordinated team of men from a variety of fields. The 
avenues thus opened to the imaginative researcher in 
universities, industrial research laboratories, ete. are 
almost limitless. By using carbon, hydrogen, oxygen, 
and nitrogen of various masses, the chemist is able to 
trace the realignment of various parts of the molecule 
in the process of formation of new substances from 
marked known substances. The biologist, the biochem- 
ist, the pathologist, physiologist, ete. can study the 
utilization of these marked substances in the body in 
every system and can study the dynamic changes in 
function, injury, repair, absorption, transport, excre- 
tion, ete. from every aspect of his interest. Such re- 
search cannot all be done at once. Tremendous strides 
in this direction, however, have taken place over the 
Nation and, in fact, in the rest of the world, for almost 
every university is either working with isotopes now or 
attempting to obtain the money, equipment, and men to 
do so. Not the least part of the product of this resur- 
gence of research is the training of new and young men 
in these techniques. 

Widespread use of radioactive tracers in metabolic 
and other studies over a period of years will require 
that the same safety and protective regulations that 
exist in the current AEC plants are carried out faith- 
fully during peacetime. Otherwise, insidious contami- 
nation of sewers and, in terms of streams, water sup- 
plies and possibly food will eventually oceur all over 
the country. It is mandatory that the safeguards re- 
quired by the AEC be carried out meticulously in all 
such research in order to protect everyone. These safety 
techniques must become routine, and their cost should 
be included in the cost of the experimental program 
from the beginning and not as an afterthought when 
complications arise. The concentrating power of plants 
and other biological materials should not be overlooked 
in the case of certain long-lived radioactive isotopes 
that are normally used by them. Familiarity with the 
research and protective techniques removes the fear of 
the hazard, although the hazard still remains. 

The greatest hazard of all lies in the use of atomic 
weapons in war. The knowledge that such a hazard 
might exist has been widely disseminated since the end 
of the last war; yet the complete picture of a full-scale 
atomic war is so devastating that few have given the 
problem the emphasis that it deserves. Some scientists 
and the population as a whole view the contingency 
through a haze of mingled optimism and fear. Many 
have developed a fear neurosis concerning it which clouds 
their thinking and acting. Some think that the danger 
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ceed in the present school system, with its present enés 


is grossly overrated. This very combination of fear jj 

the defensive reactions which fear arouses (both dineg 
and indirect) may become a serious public health prob. 
lem. Part of the difficulty lies in the time that my 
elapse for the proper education of the public in gj 
technical problems which the people must face in orjy 
to protect themselves. Part lies in the unwillingness y 
the governments of the world to view modern war jy jy 
true light. Fire bombing, although it takes planes qq 
men in huge numbers, is one of the most effective large. 
scale destructive agents so far devised, but, aside fr, 
large-scale destruction and death, as bad as they ay, 
there is no other aftermath. With the other major | 
structive agent, the atomic bomb, the same destructig;, 
fire, and death are achieved more uniformly, and, whe 
properly applied, a fantastically widespread contaming. 
tion with radioactive materials can be left behind jhy 
will defy all public health measures for complete pr. 
tection for a long time, measured in years, even dy. 

ades. Such a circumstance would create the greatest 
public health problem of all time. Since at least ty 
nations would be involved, contamination hazards 

health would extend into large areas of the globe. 4; 

educators, we all know that our people and our Natio 

do not wish such a thing to happen. The solution oj 

this health problem unfortunately does not lie within 

our province alone. Whether the die is ever cast de 


n be 


pnt 0! 
rt of 
ist de 


pends upon the willingness of all nations to agree ti pace 
permanent peace. The best antidote for fear is a well pnds : 
defined, intelligent course of action. Therefore, public og 

pde ¢ 


health authorities, educators, and the new Office of Civil 
Defense have a direct responsibility to the public to: 
(1) spread accurate, readily understood facts and knovi- 
edge about the nature of atomic war, (2) plan specific 
programs for public protection, (3) train radioactive 
safety crews for public protection, and (4) give the 
publie specific information for its own protection in case 
of widespread contamination and general informatio 
on catastrophe from any cause. In any situation it is 
the informed and trained individual who has the bes 
chance of protecting himself. 
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Medicine and Public Health in 
the International Scene 


Leonard A. Scheele 
U. S. Public Health Service 
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Ralph W. Tyler 
University of Chicago 


Edueability is conceived as potential capacity to sut 


and means. So conceived, it can be measured, and sit 
cess in school can be predicted with fair precision. 
Prediction based on this concept of educability is, how 
ever, unsatisfactory, for the reason that present educe 
tional ends and means are inadequate. Reliance up0! 
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m results in denial of educational opportunity to those 
need it most. 
‘e need a broader concept of educability as potential 
city for socially or personally valuable behavior. 
cational research should identify and measure those 
ential capacities that may be developed by the schools 
) that are indices of success in all walks of life. 
velopment of these capacities should become the end of 
cation. Edueational research should also investigate 
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large. ming in all aspects of human experience so that edu- 
© fron ional means may be improved. 

ate, 

>» The Growth Potentials of the Human Infant 

Whey Arnold Gesell 

AMing- Yale University 

co Bj educability is dependent upon innate capacities 
n deel growth. The child inherits these capacities from im- 
ates fqeciate and remote ancestors. Every child has a unique 
st to Agmetter™ of growth which is the basis of his individual- 
ds ye nd of his ability to profit by experience. Growth 
Ase be guided, but it cannot be imparted by environ- 
Cation Ament OF education. The child’s growth potentials are 
on o ett of his constitution, and he is fortunate if he is 
vithiy [ee with a favorable equipment of genes, because he 
t de est do his own growing. The culture with the aid of 
ee ty pence can give the child wise assistance if it under- 
“well. ends and takes heed of his ways of growth. 

oublie These are the conelusions of systematic investigations 
Cir Made at the Clinie of Child Development, School of 
© to: pedicine, Yale University. The, speaker demonstrated 
now. Mae Uature of these investigations by means of a sound 
vecife Et! Which depicted the stages of natural growth in the 
retive of infant behavior. Utilizing motion-picture 
» the Mgpmetas, the Yale Clinic has documented thousands of 
case MEEAVior patterns at 34 progressive age levels from 
ation tt! through the first 10 years of life. Cinema and 
it is MECDOGTaphic records were carefully analyzed to chart 
best MEE’ Progressions of growth in the four major fields of 


havior—motor, language, adaptive, and personal-social. 
These studies show that the mind of the infant is a 
mplex action system which matures in a lawful step- 
step manner in all fields of behavior—in the coordi- 
tion of eyes and hands; in creeping, standing, walk- 
lg; in language, imitation, and social communication; 
emotional expression; in his fears, affections, and 
briosities; his attitudes toward mother, father, and play- 
ates; his judgments of right and wrong; his sense of 
mor; and even in his ideas about life, death, and na- 
te. The orderliness of the growth process is evidenced 
t the sequences of block-building: at 4 weeks the infant 
boks at a 1” block; at 24 weeks he picks it up not only 
ith his eyes but also with his hands; at 28 weeks he 
ngs with blocks; at 18 months he builds a tower of 
ee blocks; at 2 years, a wall; at 3 years, a bridge. 
Such a sequence may be called a law of nature. 
imilar sequences prevail in all fields of psychological 
owth, ineluding personality as well as intelligence. 
The mechanisms of human growth are culminating end 
toduets of ages of evolution. The race evolved; the 


CIENCE, November 26, 1948, Vol. 108 


child grows. Each and every part of-the child’s make- 
up has to grow—bones, brains, and behavior. The laws 
of growth are as ubiquitous and pervasive as the laws 
of gravitation or of atomie energy. 

The child’s abilities and his educabilities are gov- 
erned by the underlying maturity of his behavior pat- 
terns. The forms and lawful sequences of growing be- 
havior patterns can be defined by the life sciences, in- 
eluding a elinical science of child development. More 
knowledge needs to be applied at the beginnings of the 
life cycle to reduce the mounting tide of adolescent 
instability and of adult abnormalities of behavior. 
Through broadened methods of developmental diagnosis 
and supervision in infancy, through individualized growth 
guidance in nursery and elementary schools, we can 
strengthen the stamina of the child and of the family 
unit. We can discover distinctive gifts and talents in 
the early years of life. We should place more stress 
upon the positive and constructive expressions of child 
development, particularly in the first 5 years of life, 
which are basic for all later development. The intrinsic 
badness of children has, in my opinion, been vastly ex- 
aggerated by distorting interpretations. Well-consti- 
tuted children with healthy inheritance have an intrin- 
sic charm—a charm which betokens intrinsic goodness. 
The growth potentials for good exceed those for evil, 
unless the cultural odds are too heavily weighted against 
the child. (Full paper to be published in The Scientific 
Monthly.) 


The Social Environment of the 
Educational Process 


Talcott Parsons 
Harvard University 


The problem. Biological plasticity provides the op- 
portunity for all human educability. But man is a social 
animal in a speeial sense. His interdependence with 
others in the social system on the one hand limits the 
biologically possible range and on the other lays the 
foundations of specifically human educability—e.g. lan- 
guage and emotional capacities. 

The case of German re-education. Widespread ideas 
of re-educating the German people for democracy by 
removing Fascist or Nazi influences from textbooks, 
press, and radio and substituting democratic ideas illus- 
trate neglect of dependence of education on the social 
system. So far as German nationalism was a product 
of the special German society, susceptibility to it cannot 
be removed without far-reaching social changes. If 
these do not take place, there is a serious danger of in- 
tensifying this susceptibility rather than the reverse— 
the ‘* boomerang effeet.’’ 

Approach to the sociological analysis of educability. 
Social systems are now known to operate not only by 
deliberate rational action of their members but, under- 
lying this, by an intricate system of automatic and 
semiautomatic adjustment processes—analogous to the 
biological. For this to be possible, people must be very 
specifically adjusted to the needs of the particular so- 
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ciety. This is only conceivable if education or ‘‘sociali- 
zation’’ in the broadest sense is thought of as an in- 
tegral part of the functioning of the society itself as a 
system. This is true on all levels, but pre-eminently 
that of the subtler elements of personality structure 
adapted to the needs of a particular society. 

The relevant aspects of social systems. Social systems 
consist of interacting behaviors of people. These, how- 
ever, are crystallized in relatively stable patterns—in 
structural terms, institutions. In terms of behavior of 
individuals institutional patterns define roles—expecta- 
tions which the incumbent of a given status must fulfill. 
Psychologically, the role system makes it possible to 
mobilize all principal elements of motivation (in the in- 
tegrated case) in the service of behavior which will 
promote the functioning of the larger social system. 
The system of institutionalized roles is relevant to 
educability in two senses. First, the process of edu- 
cation sociologically considered is essentially the proc- 
esses of establishing the integrations of motivation ap- 
propriate to the various roles of the social system. 
Second, the role system itself provides a crucial compo- 
nent of the mechanisms by which these integrations are 
brought about. 

The components of such an integration of motivation 
may be said to rest on three interdependent levels. 
First is what has sometimes been ealled basic personality 
structure—the fundamental attitude tendencies of the 
personality with respect to authority or submissiveness, 
to active achievement or withdrawal, to accepting or 
evading responsibility, to openness to affective contact 
with others or emotional withdrawal. Second is the 
symbolic definitions of situations and goal systems of 
the society, the orientations toward achievement and 
suecess, toward proper relations toward the opposite 
sex. In one aspect this is what is generally referred to 
as ‘‘ideals.’’ Third is the level of specific knowledge 
and skills of the types ordinarily taught on ‘‘academic 
subjects.’’ On a common-sense level, the last are by 
far the most susceptible to deliberate rational control. 
The others have proceeded mainly by automatic process 


are scientifically understood. 

Education as a process within the social system. 
Broadly, the last of the above levels is that of educa- 
tion imparted by deliberate teaching, the first by in- 
formal processes, the middle by a mixture. The 
**deeper’’ levels are laid down in the process of social 
interaction with emotionally significant persons. Three 
primary roles of great educative significance in our so- 
ciety should be distinguished: those of parent, of peer 
group member, and of teacher. 

All operate by unconscious processes. The parental 
role combines establishment of disciplines with emotional 
support necessary for assimilation of discipline. Be- 
yond a certain point there is danger of fixation unless 
emancipation occurs. The parents are the earliest role 
models. The peer group is the primary field of free 
experimentation with social role skills. It is of particu- 
larly crucial significance in American democracy. The 
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but are subject to some control if the forces operating . 


teacher is more impersonal and 
the parent. The role is crucial in mediating eMotigg et 
transition to participation in the wider society 
America special problems are raised by the role ot 
woman teacher as a role model, especially fo, ,, 

The role of teacher has analogies to that of y 
sician. Precisely by being outside the more intog 
emotional interactions of the family is it possijj,, 
help the child in making his emotional emancipat, 
This emotional emancipation underlies the pupil,, 
pacity to be taught specific subject matter. 

Education and social control. The educational gy, 
of a society is indeed deeply rooted in the whole gp 
system. It is not, therefore, unchangeable. It is, ny 
over, a most strategic point from which to modify 
system. But this can be done successfully only if g 
uses the total balance of social forces in the social 
tem as they infringe on the educational structures, | 
American faith in education is not misplaced. By 
needs to be implemented with a maximum of scien 
sophistication. One must work in and through the so 
system, not against it. 


SCIENCES OF SOCIETY 
Sociology 


Samuel A. Stouffer 
Harvard University 


Is Economics Necessary? 


Kenneth E. Boulding 
Iowa State College 


Being an economist, I can hardly be expected to: 
swer ‘‘No’’ to the above question. I intend to exami 
briefly the type of contribution which economic ther 
makes to science in general and to the social sciences! 
particular. 

Economies has the not-undeserved reputation of be 
one of the most ‘‘successful’’ of the social sciences,! 
that it has produced a considerable body of propositin 
that are widely accepted by competent persons. Nev 
theless, there has been something of a smoldering rev 
against its methods, especially by students of econo 
institutions. Some of this is due to misunderstandig 
some to emotional biases, but there is a residue of just 
in it. 

The method of economics is that of a logicomallt 
matical analysis of the necessary relationships of cert 
selected quantities, such as wages, prices, outputs, ete.! 
the assumption of certain functional relationships ¥ 
tween them and of certain principles of selection am 
alternative opportunities. As a system of analysis! 
gives us—like any mathematical science—simply 4 § 
tem of hypothetical propositions: if A, then B. Wheti™ 
A or B is true or false is a matter for empirical , 
quiry. Nevertheless, no economist is quite ‘‘pure’’: 
‘‘models’’ are inevitably biased in favor of the w™ 
as he sees it, just as elementary geometry is biased | 
favor of Euclidian space. In the endeavor to explain? 


SCIENCE, November 26, 1948, Vol. ! 


GER 
4. 
~ 
¥ 
prsh 
PAE 
tl 
m 
in. 
eth 
rviv 
out 
nen 
. 
de 
wart 
ree 
© 
rcel 
hni 
iliz 
vert 
d 
iliz 
atic 
| 
a9 
155 
a 


istie”? tionships of so-called ‘‘economic’’ variables, however, 


Z emotip economist has been gradually forced into a much 
s0ciety, HBr. general theory, 80 that now economics has become 
role of MEentially the general theory of choice, i.e. of the im- 
for by ations of ‘‘seareity.’’? As such, the conclusions of 
At Of jillBnomics not only are relevant in the small sphere of so- 
© ‘economic institutions’’ (money, banking, firms, 
Possibl, mm) but apply wherever choice is necessary, which 
‘NCipatigllR ns that they apply almost universally—to art, music, 
Pupil’s (MR ornment, and even to theology. Moreover, in develop- 


ya pure theory of choice, economics has been forced by 
case of oligopoly to develop a theory of strategy 
ere the choices of several individuals are reciprocally 
pendent. 
Economics has also made an important contribution to 
Sentific method in that it has been forced to develop 
hniques for handling complex general equilibria. 
ese are found in many sciences—e.g. general planetary 
ilibria in astronomy, ecological equilibria in biology, 
iso on. The problem is of overwhelming importance 
economics, however, and three approaches have been 
eloped toward it: the cereris paribus approach of 
rshall, the simultaneous equations method of Walras, 
d the macroeconomic methods of Keynes. Of these, 
» third seems to be at once the most dangerous and 
> most fruitful; in it the system is considered as a 
bole in terms of a few aggregates. The method should 
§ applicable in many other sciences. 

sFinally, economies is necessary because of the great 
ctical importance of the universe it investigates. The 
rvival of our civilization depends perhaps on the an- 
er to an intelleetual problem: whether Marx was right 
out the self-eontradictory nature of capitalism. Even 
re than the solutions it may yield, however, economics 
necessary for the state of mind it produces: in a day 
len self-interest, statism, militarism, and a dreadful 
ide threaten our very existence, economics inclines 
ward the general interest, points out that this is not 
ompatible with individualism, urges that trust is the 
uree of power, and by its very failures induces that 
mility without which we shall all be destroyed. 

“It is not an exaggeration to say that, at the present 
y, one of the main dangers to civilization arises from 
e inability of minds trained in the natural sciences to 
reeive the difference between the economic and the 
hnieal’’ (L. Robbins). 
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Have Civilizations a Life History? 


Alfred L. Kroeber 


hips 

ame University of California 

ap yw far may we justifiably separate or distinguish 

i : , ilizations ; and how far are these separate civilizations, 
a 


vertheless, repetitive, recurrent, and similar in type 
Ml in their life histories? 

Most major civilizations are supernational. A major 
lization is normally multinational and multilingual, 
ough it may possess one standard language. Each civi- 
ition has a fundamental ideology, a coordination of 
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cultural patterns, a master pattern. The process of 
cultural growth from shadowy, groping beginnings, 
through selective commitment, to particular forms or pat- 
terns, and growing control of these until they are 
achieved and their potentialities are realized—this proc- 
ess seems to be basic in the history of civilizations. 

A corollary of the foregoing findings concerns genius. 
Great men notoriously cluster in time and place. The 
pattern and master-pattern interpretation of civilization 
explains this clustering. Great men can appear only 
while great patterns are in the shaping during the life 
history of a civilization. At other times native genius is 
wasted—it has nothing to take hold of, it leaves no 
achievement that permanently means something. It 
must be civilization that is the cause of the fact that the 
overwhelming majority of the men whom we unanimously 
recognize as great have lived in the great periods of 
great civilizations. (Not abstracted by author.) 


PROBLEMS OF THE OCEAN 
Biological Problems of the Ocean 


Daniel Merriman 
Bingham Oceanographic Laboratory 


An Analysis of the Stirring and 
Mixing Processes 


Carl Eckart 
Scripps Institution of Oceanography 


The terms ‘‘theoretical’’ and ‘‘empirical’’ are both 
often used in a derogatory sense. Especially in the first 
enthusiastic rush of discoveries in a new field, theory is 
apt to be frowned upon as bearing no relation to fact. 
This has some justice, because usually the true theory 
of the processes has not yet been developed. 

One pair of related processes whose theory has scarcely 
been studied are those of stirring and mixing. In the 
laboratory, the mixing of two liquids in a beaker with the 
aid of a stirring rod is such a commonplace operation 
that its theoretical analysis seems unnecessary. In the 
ocean, the intermingling of water masses is one of the 
most basic phenomena and deserving of the most careful 
theoretical analysis. 

The transfer of heat from one part of a solid to an- 
other occurs solely by molecular conduction. In the case 
of a liquid mass, transfer of heat can also be brought 
about by the actual motion of one part of the mass 
relative to another. This is clearly exemplified by stir- 
ring a stratified mass of water. Empirically, stirring is 
found to hasten the disappearance of temperature dif- 
ferences. 

Theoretical analysis confirms this observation and gives 
a detailed account of the mechanism by which this is 
accomplished. The relative motion caused by stirring 
brings warm and cold masses of liquid into closer 
juxtaposition, but does not alter the temperature dif- 
ference existing between a given pair of masses. It 
does, however, increase the temperature gradient or space- 
rate of change of temperature. Since the molecular con- 
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duction of heat is proportional to the temperature 
gradient, stirring increases the molecular conduction. 

The effect of conduction is to decrease any existing 
temperature differences. In the case of liquids, this 
molecular process is properly called mixing. Stirring, so 
to speak, sets the stage for mixing. After a preparatory 
phase, whose duration is caleulable in simple cases, the 
mixing process becomes so rapid that it is dominant. 

Calculation indicates that, in stirring warm water into 
a beaker of cold water, the time required for the mixing 
process to begin is of the order of seconds. In the ocean, 
it may be of the order of days or even years. But the 
ocean has been in existence for much longer than this, 
and the wind has been stirring it throughout that time. 
Consequently, contrary to opinions sometimes loosely 
phrased, the molecular processes predicted by theory must 
be occurring in the ocean and influencing its behavior. 
In faet, if the ocean is really in a state of dynamic 
equilibrium, these molecular processes must determine 
that state. (The full article on which this abstract is 
based will be published by the Journal of Marine Re- 
search under the title ‘‘An Analysis of the Stirring and 
Mixing Processes in Incompressible Fluids.’’) 


Oceanography and the Oceans 


R. H. Fleming 
U. S. Navy Hydrographic Office 


One hundred years ago the waters beneath the ocean 
surface were virtually unknown. Scientists had been pre- 
occupied with unraveling the many mysteries of the land. 
Furthermore, the study of the depths of the great ocean 
basins and life and the conditions in them had to wait 
until means were devised to lower and raise heavy instru- 
ments. The sailing ships of a hundred years ago had 
only the strong arms and backs of the crew to operate 
hoisting gear, and it was not until steam power was avail- 
able on ships to operate their winches that the science 
of oceanography could flourish. 

A century ago our ideas about the oceans were based 
on scanty and often incorrect information that led to 
many misconceptions. It was believed that the deep 
waters were barren of life and that the depths were 
fantastically great. The great era of oceanographic ex- 
ploration was the last half of the 19th Century. Refined 
and rapid methods of investigation, developed in the last 
generation, have given us a general understanding of the 
seas, but there are many regions yet unexplored and 
many problems that have barely been recognized and for 
which we still lack adequate theories. 

The future of oceanography lies in carefully ecoordi- 
nated programs involving work at sea, laboratory studies, 
and theoretical investigations. The observational pro- 
gram must guide the theorist in his work, and the latter 
must assist by indicating the kinds of observations and 
equipment that will lead to the most valuable results. 
The oceans form the largest single feature on the sur- 
face of the earth. The scientists of the future must give 
to the study of the seas the attention they merit. 
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FOOD AND NUTRITION 
Seven Decades of Nutrition Research 


C. A. Elvehjem 
University of Wisconsin 


The important advances in nutrition during each of; 
7 decades between 1880 and 1948 are reviewed, 
period from 1900 to 1910 is characterized by a groy 
interest in biochemistry. The period between 192) ,j 
1930 is described as a transition stage between the oy 
unstandardized animal studies and the more effectiy: » 
proach resulting from a greater chemical interest, », 
decade from 1930 to 1940 will undoubtedly be recogniyi 
as a period in history when greatest progress was mj 
in the chemistry of essential nutrients. All the work 
phasizes the importance of recognizing the nutriey 
taken in by the living cell, whether they be present; 
animals, plants, or microorganisms. 

Enthusiasm over newly-discovered nutrients may hay 
given too great emphasis to certain phases of nutritiy 
for short periods of time, but active workers soon ni 
stituted the proper balance. Workers in nutrition hay 
made use of the scientific advances in many of the relat 
fields and at the same time have contributed to the a 
vances in allied fields; but, in doing so, they have w 
diverged too far from the main goal of optimum bheali 
for all. 


Cultural Contexts of Nutritional Patterns 


Margaret Mead 
American Museum of Natural History 


In all known human societies dietary patterns a 
learned. Man must depend not on any instinctive equi 
ment which guides him surely to the right foods, lu 
upon learning as a child a form of behavior toward {0 
that will assure him adequate nutrition. By the way 
which we reward a child with one food, reward a ciill 
for eating another food, pull him away in disgust frm 
an attempt to eat some food which is said to be only fv 
for dogs or cattle or members of another social gro 
we build up a set of attitudes which enables the individu 
to thread his way among available foods. In primiti 
societies and among peoples whose diet is very meagt 
and in which some nutrients have only minimal represt 
tation, rigid food habits have been necessary, because i 
the people did not adhere to a rigid pattern of including 
all the proper foods, they could not survive. In today's 
world, with modern transportation and processing, foods 
are available in such great variety that mankind 0 
faces the need to learn how to be flexible and yet choo 
a good diet. 

Future dietary patterns, in which we make full use? 
nutritional research, of natural resources, and of 
knowledge of individual psychology and of the eultutd 
behavior of human groups, may result in tapping possil 
human capacities to make individual food choices that wil 
be superior to the fixed traditional dietary patter! . 
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he past. However, the most pressing problem in nutri- 
‘onal change today is to guard individuals and groups 
n periods of transition from the health hazards which 
P™ ccompany changes from an old traditional diet to new 

nd partially understood or incompletely adopted dietary 
abits. 
Nutrition and the Climatic Pattern of 

Soil Development 
Wm. A. Albrecht 
University of Missouri 

Our westward march to the mid-continent with its ex- 
ensive areas of deep and fertile soils built American 
prosperity and our many freedoms. Those soil resources 
pave individual security and thereby independence. They 
Ioave birth to the political philosophies concerning the 
rights of the individual in the national group. They are 
mow being tested for their guarantee of the rights of 
hat group in the future family of nations when problems 
of food and nutrition under exhaustion of soils and mul- 
tiplying populations are pressing westward on a global 
scale. 
The nomad found his good nutrition when his cow 
went ahead of his plow. His herds were biochemists as- 
saying and selecting the soil as guarantee of their 
growth and reproduction via proper nourishment, They 
were not measuring its production as tons and bushels 
per acre under economic pressures. Their nomad owner 
plowed it with assurance of its delivery of the requisites 
ifor his good nutrition. But modern technological means 
put the plow ahead of the cow. They pushed agriculture 
away from more fertile soils under animal selection and 
into the fringes of fertility. There single crop speciali- 
zation flourishes under hidden hazards for, and de- 
fficiencies in, nutrition. 


rns 


* 7 The climatie pattern of soil development of the United 
Me States emphasizes the fertility of the mid-continent for 
rd th protein production and nutrition of high order. This 


was once buffalo territory, and later the hard wheat and 
beef cattle area. Less rainfall and insufficient soil devel- 
opment to the West limit production in balanced nutri- 
tion. More rainfall and excessive development of the 
soil to the East represent greater nutritional problems 
in its delivery of mainly carbohydrates under the ecrite- 
tion of, and economic emphasis on, bulk. Basie to this 
varied food synthesis by the plants is the pattern of the 
pchemical fertility of the soil. 

Our national pattern of this delineates the ecology of 
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a the soil mierobes, of the native and crop plants, of the 
today wildlife, of the domestic animals, and of man himself. 
food We have been late in seeing ourselves and other life ae- 
d nom Ting to the variation in nutrition determined by the 
choed fertility pattern of the soil. Geographic arrangements 
of draftee rejections, of tooth troubles, and of diseases 
use (me OTe Qenerally have not yet been viewed as the possible 
of 0M result of nutritional deficiencies going back to the soil. 
ultun Whether we ean see a world pattern of control by the 
ossibld soil seems to await the day when not only deficiencies 
at vig " nutrition but hunger in terms of failing bulk compel 
rns mm "S to recognize that the soil is in control. 
>|, 10m SCIENCE, November 26, 1948, Vol. 108 


WAVES AND RHYTHMS 


Rhythmic Behavior of the Nervous System 


Hudson Hoagland 
Worcester Foundation for Experimental Biology 


This paper first briefly reviews certain established facts 
about the nature of nerve messages and of electrical brain 
waves and considers these waves and rhythms in contrast 
to other forms of rhythmic events. The paper then goes 
on to discuss recent developments of electronic calculating 
machines which shed suggestive light on considerations 
of higher brain mechanisms. Work in particular of 
Wiener, Rosenblueth, Adrian, McCulloch, Pitts, and 
Northrop is reviewed in interpreting the possible role of 
brain waves in perception and in memory and the philo- 
sophical implications of these approaches. 

The paper reports no new experimental findings. It is 
rather an attempt at synthesis of several fields of interest. 


Ground Waves and Air Waves 


James B. Macelwane, S.J. 
St. Louis University 


Sound Waves and Rhythms 


Vern O. Knudsen 
University of California at Los Angeles 


A summary of the rhythmic patterns of sound waves 
in musi¢, speech, and noise is given. The historical back- 
ground of these ever-present acoustical phenomena is con- 
sidered, starting with the Chinese, Egyptians, and Hindus 
and continuing with the controversial views of Pythagoras 
and Aristoxenus. The modern science of sound started 
with Galileo, who first deduced the laws of vibrating 
strings. The first application of geometrical acoustics to 
theaters was made by Kircher in 1650. 

The epochal advances in the 19th Century call to mind 
the great contributors Biot, Fourier, Savart, Ohm, Henry, 
Tyndall, Stokes, Kirchhoff, Lissajous, and Helmholtz, and 
the monumental work of Rayleigh. 

Mention is made of the great low-frequency disturb- 
ances produced in the atmosphere by the eruption of 
Krakatoa in 1883 and the Siberian meteor of 1908. This 
is followed with a more detailed account of waves of 
small amplitude. The dependence of the attenuation of 
such sound waves on temperature, humidity, viscosity, and 
heat conductivity, and contamination of the atmosphere 
are noted. A brief review is given of the effect of 
molecular collisions and fog on the transmission of audio- 
frequencies. 

The paper concludes with a review of the rhythms of 
sound wares in enclosures. The theories of geometrical 
and wave approaches to the description of sound in in- 
teriors is reviewed in some detail, and the author’s com- 
promise solution for determining the acoustical proper- 
ties of enclosures is presented. (The complete paper on 
which this abstract is based will be published in The 
Scientific Monthly, 1948, 67, 430.) 
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One World of Stars 


Harlow Shapley 
Harvard College Observatory 


Governments and astronomical observatories have long 
been associated. The ancient Egyptians, Babylonians, and 
Chinese had their star men who mixed fact and fancy. 
Star-watching was the business of the old navigators and 
almanac makers and also, then as now, the field wherein 
the charlatan astrologers operated. As the needs of 
navigators and the deep curiosity of the human mind de- 
veloped in modern times, the great nations began to build 
observatories. Charles II founded the Greenwich Observa- 
tory; Nicholas I, the great Pulkowa Observatory near 
St. Petersburg; Kaiser Friedrich, the Potsdam Observa- 
tory. In America, President John Quincy Adams en- 
couraged the founding of the Harvard Observatory and 
at an advanced age traveled to Cincinnati to inaugurate 
the first peoples’ institution for the observation of 
planets and stars. 

In recent years astronomical collaboration on the inter- 
national basis has attracted governmental attention, and 
the ‘‘new orders’’ in Mexico, Russia, and India include 
serious attention to astronomy, the most naturally supra- 
national of all human disciplines. 

To demonstrate the one-worldness of the stars, the 
many-nation contributions in the following fields are 
discussed: (1) measuring the distance to the sun and 
planets, (2) developing and using the coronagraph, (3) 
solving the mystery of the corcnal radiation, (4) ana- 
lyzing the wandering of the earth’s North Pole, (5) 
relativity and the structure of the Universe, (6) the ro- 
tation of the Milky Way and of other galaxies, (7) the 
observation of total solar eclipses. (The full article on 
which this abstract is based appeared in Science, 1948, 
108, 315.) 


Recording the Bird Life of America With 
Microphone and Color Camera 


A. A. Allen 
Cornell University 


The Laboratory of Ornithology at Cornell University 
is assembling a library of natural sounds, especially the 
songs and calls of birds, mammals, amphibians, and in- 
sects. It is believed that these recordings represent sci- 
entific facts as much as those that are ordinarily recorded 
by the eye. With modern methods they can be preserved 
for study and analyzed with as great accuracy as any 
other facts of nature. Moreover, the recordings can be 
of considerable value for educational purposes in training 
the ears of children to be more discriminating out-of-doors 
and, incidentally, help adults in identifying the multi- 
plicity of sounds that emanate from the woods and fields 
and swamps, and indicate what are the animal inhabi- 
tants of any area. A special effort has been made to 
record the voices of birds that are on the verge of extine- 
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elf is 
tion, such as the ivory-billed woodpecker, whooping Cray fe C07 


and trumpeter swan. aia’ 

The Cornell ornithologists are likewise making an of), thi 
to record the bird life of America on color film. The y, The | 
tional Geographic Society has been assisting this pow! 
by financing a series of expeditions to the more inter Milimen lit 
ing ornithological areas in North America and publis); tion 
the results in a series of articles by Prof. Allen, jjjy, impviou' 
trated with color plates of the birds. Some of the mjim an i 
recent ones of birds in flight have been made with hig, Mipteri: 
speed (1/5,000 see) flash apparatus. st ¢ 

In his National Geographic Society lecture in the By, Mients 
room of the Statler Hotel Tuesday evening, Prof, Al, @impoun' 
showed representative selections from the color films majjimnyeT' 
in Labrador, Hudson Bay, and Alaska, as well as in may fim The 
parts of the United States. 

On his last expedition to Alaska in June 1948, Prj Mol ov 
Allen’s party was successful in finding and filming ,gmmte? 
nesting habits of the bristle-thighed eurlew, the oijmmmmati 
North American bird whose nest and eggs were unknowjgenden 
to science. pout 

In the name of the Albert R. Brand Bird Song Fount: fammnditi 
tion, the Laboratory of Ornithology at Cornell has phim the 
lished for distribution an album of 72 songs of the con P°" 
mon North American birds and one of 27 of the frogs «ij 
toads of eastern North America. Another album of binge" 
songs is in preparation. Selections from these recori-jmm'° 
ings accompanied the film. an 
feat 
pan p 
Technics and the Future of Western pins 


redic 


Civilization 
Lewis Mumford _ 
Amenia, New York ust 


ents 
Even many leaders in science and technics no longei oti, 


believe that the advance of technics automatically ensursi™,,4,), 
the progress of the human race. Doubts have arisen 10 onic 
the most advanced fields, such as nuclear physics. WH... 
now realize, as our predecessors a century ago did 10M yf .¢ 
that technies may be lethally misapplied. The chit@, th, 
potential application of atomic energy is at present (Hr). 
mass extermination. » Th 

Assuming that Western civilization will survive iiMo4s 
present crisis, what internal changes in technics must 
made to bring it more directly into the service of lift! 
The three main internal problems of technics are: ‘ 
problems of time, space, and power; the problem 
quantification; and finally, the probiem of automatist 
The conquest of space and time during the last centu! 
has fulfilled the utmost dreams of the early advocalé 
of science and invention; but our achievements bet 
have been steadily frustrated because we have acted # 
if mechanical invention would automatically solve 
problems of human use and application. Unfortunatel 
at the moment we have achieved the technical means © 
a universal society, a large part of the world has relap* 
into tribalism and isolationism. But modern tech 
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if is the produet of a world-wide culture, in which even 
. contributions of primitive peoples like the Amazon 
jians have played an important part. Unless we main- 
n this world-wide basis, technics itself will go backward. 
The problem of quantity is the result of our expansion 


ig Crane 


The Ne 


Projet power. Rejecting the notion of organic norms and hu- 
inter, Mn limits, we have brought about a meaningless quantifi- 
Dishing tion of life. In the intellectual realm, to seize an 
D, illyfpvious example, overproductivity in publication has led 
he mor an increasing inability to assimilate the output of new 


terial. To offset ‘‘the poverty of overproduction’’ we 
st change the attitudes and purposes of the human 
ents who operate the machine, reducing production to 
ounts which the human organism can assimilate and 
nyert into an orderly, purposive, rational life. 
The final achievement of machine production is au- 
matism; but as the human agent increasingly loses con- 
ol over the process, he feels insignificant and helpless, 
ten rebellious. This is not an argument against au- 
matism itself. We must, however, beware of the 
ndency of automatism, throughout our society, to bring 
Bout either paralysis of the higher functions or that 
ndition of lethargie indifference—the vice called acedia 
y the monks of the Middle Ages—which is a product 
perfected automatic routine. In the older realms of 
‘hnies, for one Robert Young who tries to awaken his 
mnolent colleagues there are 10 anti-Youngs whose 
otto is ‘‘anything,for a quiet life.’’ 
In short, the whole process of mechanization may be 
feated unless we finally engage every part of the hu- 
an personality. Otherwise, we may bring about a revolt 
painst the machine like that Samuel Butler jokingly 
redicted in Erewhon. To overcome the present crisis, 
th in technies and in Western civilization, there must 
fm 2 changeover from mechanical to living criteria. We 
ust concentrate on the repressed and dwarfed ele- 
ents in the personality and the community. The final 
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longeMiuestion is: ‘What kind of human being are we trying to 
MSUNoduce?’’ Not the Power, the Profit Man, or the Me- 
sen "Mpanical Man, but the Whole Man must be the central 
in the new civilization. The 19th-century motto, 
id ll Mechanization Takes Command,’’ must be supplemented 
Chi, the principle of the New Age: Man Takes Command. 
cnt “EEMThe full artiele on which this abstract is based appeared 
— | The Saturday Review of Literature for October 2, 
under the title ‘‘Let Man Take Command.’’) 
ust 

a Science and the Control of Human 
Populations 
satel Warren S. Thompson 
cat Scripps Foundation for Research in Population 
Problems 
ted ime Since the middle of the 18th Century the population 
e time Occidental lands has undergone a growth in numbers 
vateygmmend a change in distribution which in rate and magnitude 
uns GB" Unprecedented. These revolutionary changes in popu- 
laplon growth and distribution are, for the most part, 
chug’ Products of the accumulation of scientific knowledge 
a nd the application of seientifie principles to manipulating 
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and controlling the external environment. Because they 
have been by-products they have received little attention, 
and almost no effort has been made to control or guide 
them in the interest of the group. 

This laissez-faire population policy is a major departure 
from the policy of prescientific and nonscientifie peoples. 
Throughout man’s history measures of population con- 
trol have been an integral part of the social and economic 
regulations by which men lived. In view of the social 
and economic consequences of science on man’s growth, 
one feels justified in asking: ‘‘Has the use of scientific 
knowledge released man from the necessity of syste- 
matically controlling his numbers and their distribution ?’’ 
Evidence now at hand indicates that although the control 
of natural processes which science has accomplished has 
raised the level of comfort for a small fraction of the 
world’s population, it has solved none of the major popu- 
lation problems with which any people is confronted. The 
problems of population which demand attention today are 
different from those of our ancestors but are no less 
urgent than those which troubled them before the era of 
science. 

The peoples of Asia are faced with a Malthusian 
dilemma. There, any gains in level of living which, 
judging from our own experience, might have been antici- 
pated from the adoption of machine production, improve- 
ment of public health, and advancement of medicine, will 
probably be consumed very largely in immediate and 
overwhelming population increase. In the West, on the 
other hand, the uncontrolled use of contraception threatens 
to cost the nations which have been the greatest prac- 
titioners of science their political and economic dominance. 

If one searches for reasons why societies which have 
made almost a;fetish of science have made no effort to 
use science to develop measures for the control of popu- 
lation as an integral part of their culture, one arrives 
at the conclusion that at best we are only quasiscientific 
or semiscientific in our social outlook. The attitude per- 
sists that man and his behavior constitute a peculiar 
class of phenomena which are not subject to scientific 
investigation. Surely science forces us to conclude that 
a long-term adaptation tv the natural environment which 
will insure man against eventual extinction can be at- 
tained only when this bit of folklore disappears and is 
replaced with an attitude which encourages the use of 
scientific methods to secure knowledge with which to 
effect better and better adaptations of man to his en- 
vironment and of men to one another. 


Wood in an Industrial World 


J. A. Hall 
U. S. Forest Service, Portland, Oregon 


The beginnings of the industrial system in western 
Europe and the United States were built upon wood. 
It was with wooden tools and transportation facilities, 
and iron made with charcoal, that the early implements 
of the industrial plant were fashioned. 

As men learned to use coal for power and the fabrica- 
tion of steel, wood faded into the background, only to 
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be replaced by new uses created by the needs of grow- 


_ing industry. Coal is mined by the use of wood for pit 


props, and coal, iron, and steel must move on steel rails 
borne on wood. The housing of new industrial centers 
was of wood, as were the structures of industry until 
industry itself had become sufficiently stabilized to re- 
quire permanent structures. Even then, huge quantities 
of wood were used in the construction phases of steel and 
concrete buildings. 

New industrial populations ereated demands for food 
that in turn made necessary the clearing and settling of 
new agricultural lands. These processes furnished in 
part the lumber needed to facilitate the new agriculture 
itself as well as to house the expanding cities. The trans- 
portation systems and communication systems that arose 
of necessity to bind together the complex members of the 
new system were borne on poles, ties, and piling, all add- 
ing to the terrific drain of the new system on the forests 
of the world. 

The industrial system, fed by expanded agriculture, 
produced the improved implements with which agricul- 
tural production expanded to meet the need. Similarly, 
the greatly increased requirements for wood in the trans- 
formed world were met by the fabrication of new ma- 
chinery for the harvesting, transportation, and fabrica- 
tion of wood. Thus, the industrial system has produced 
the equipment with which to process the raw materials of 
its own being. The modifications to which wood has been 
subjected by the products of the industrial system itself 
are many and complex. 

In their essence they are characterized by three prin- 
cipal groups: 

(1) Modifications in the physical form of wood. New 


machine tools and new methods make possible useful. 


shapes and forms of wood never possible in a handicraft 
age. The resin glues of chemical industry facilitate the 
use of veneer and small pieces of wood in the fabrication 
of precisely engineered structures to meet modern re- 
quirements. 

(2) Modification of the physical properties of wood 
while preserving its fundamental structure. Wood is 


preserved against decay and protected against fire by 


impregnating it with various chemicals. By impregna- 
tion with modern synthetic resins and compression in 
heavy, hydraulic presses of modern design, new types of 
materials, hard, dense, and strong, are created. 

(3) Use of wood as raw material for chemical industry. 
The industrial system made possible the fabrication of 
large, high-pressure, metal retorts and continuous, high- 
speed paper machines, and created heavy chemicals in 
large supply. These elements, reacting on wood, created 
the pulp and paper industry and the thousands of articles 
and materials based on wood pulp. New discoveries in 
the fundamental chemistry of cellulose promise great 
progress in the fields of synthetic fibers and plastics. 
Paper and pulp, again in combination with new resin 
products of chemical industry, compose a bewildering ar- 
ray of new and useful goods. 

The expanding population of the world presses hard 
upon food supply and the limit of food production by 
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traditional agricultural methods has about been requ, 
Wood, transformed to sugar, can aid greatly in gj,J 
the problems thus raised. Wood-sugar solutions ,. 
serve in the preparation of fermentation chemicals, 4 
preparation of edible sugars, or as the base for indus, 
production of protein food. 

Thus, the industrial world can feed itself, using th; 
struments of its own creation and its oldest and ney 
raw material. (The full article on which this abstrag; 
based appeared in The Scientific Monthly, 1948, 67, 298) 


A Theory of the Nerve Impulse 


Arturo Rosenblueth 
Mexico City 


Oxygen Isotopes in Nature and in 
the Laboratory 


Harold C. Urey 
University of Chicago 


In this paper a review of the uses of isotopes is giv 
particular mention being made of the applications y 
tracers, the determination of geological time, and ty 
identification of the remains of living organisms, plu 
and animal, from the difference in the isotopic abundany 
of the carbon isotopes. But the one new developmat 
which is mentioned in this lecture for the first time is: 
report of the first determinations of temperatures in whit 
animals lived in past geological ages—in particular, tl 
Upper Cretaceous of Hampshire County, England. The 
deposits make up the famous chalk cliffs of Dover. Eu 
bedded in that chalk are fossils of organisms whit 
lived in ancient times, 60,000,000-—70,000,000 years ag 
Geological evidence leads geologists to believe that th 
temperature of this sea was perhaps as warm as th 
tropical seas of the present time. 

This method depends upon the abundance of the 
isotope in calcium carbonate, which is the chemical cm 
pound laid down by corals and many shellfish. Tm 
amount of O* present in the oxygen of calcium carbons 
is different from the amount of O” present in the wate 
in which it is deposited. The difference is rather smal 
The ratio of O” to O” in nature is about 1: 500, and? 
this is the abundance in sea water, the abundance in 
cium carbonate is about 1.025: 500. This amount 
pends upon the temperature in which the calcium 
bonate is deposited from sea water, the difference amoul" 
ing to approximately 0.44% between 0°C and 25! 
(32° F-77° F). If, therefore, the abundance of t# 
oxygen isotope can be determined with sufficient p* 
cision, it is possible to tell at what temperature an animé 
lived from the isotopic composition of its shell, This# 
not useful at the present time, since mercury thermo 
eters are far more convenient, but there is the possibilil 
that this will be a very durable thermometer which ™4 
have been buried for hundreds of millions of years witho! 
being destroyed. 

It has been necessary to increase the precision of mi# 
spectrometers used for the measurement of relatl™ 
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indances of isotopes by approximately a factor of 6 
order to measure 1° C. It has also been necessary to 
pare exceedingly pure samples of carbon dioxide gas 
order to secure such high precision. The results show 
t the Upper Cretaceous of England contains, animals 
1wn as belemnites, which were similar to the modern 
jds, which lived between 18° C and 27° C (64° F- 
>), It is not possible to draw too definite conclu- 
ns in regard to the climatic conditions of these 
B ient seas, for only 6 samples have been investigated in 
je: io estimate the climate over 10,000,000 years, but 
|; work does give us a method for measuring past tem- 
mature conditions on the surface of the earth. The 
sblem is not easy and is subject to many errors, just 
other geological measurements are, but for the first 
ne a quantitative measurement of this important 
antity is available. 

The problem ahead is very great indeed. To determine 
temperature of the earth at the present time by our 
ial thermometers is a substantial problem. But to 
termine the temperatures of the earth through a 
ndred million years or more, using a very complicated 
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is 
ations yammeording thermometer, will be difficult. It will be neces- 
and tly to be very discriminating in regard to results se- 


red, We cannot expect that every fossil has preserved 
exact record of the temperature at which it lived. We 
pe to find a limited number of fossils which have 
eserved this temperature record. (The full article on 
Bich this abstract is based appeared in Science, 1948, 
8, 489.) 
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Man today is living in an age of revolution. It is a 
the riod of tension, conflict, instability, and uncertainty. 
cal congmme sources of this are not wholly in the present, but 
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mrily in the training and education people have received, 
home and school, and in 19th-century science, which 
iphasized matter, mass, motion, energy, force, power, 
uggle, and the survival of the fittest. 

In industry, man became a unit of matter and energy-— 
thing to be moved by strength. Philosophy ended in 
ionism and Marxian materialistic dialectic. Economics 
unciated the doctrine of laissez faire and free enter- 
se, 

Modern technology has produced new conditions of life, 
mnomically, politically, and internationally. It has de- 
oped big business, monopoly, and urbanization. This 
§ created new conditions in the social relationships of 
ple: new social classes, unions, aggressive reactions 
ainst discontents, and strikes, 

The effect of 19th-century science has been to stimulate 
t primitive aggressiveness and fears of men, their needs, 
pes, fears, ambitions, hostilities, and guilts. What are 
P going to do with these impulses of hostility and de- 
uctiveness, inereased by recent wars, and economic in- 
urity, with which our institutions in their present form 


IENCE, November 26, 1948, Vol. 108 


of mai 
relativt 


‘ol. 108 


do not adequately deal? Increased mobilization of anxiety 
and aggressiveness is shown in our society by the increas- 
ing burden of mental illness, juvenile delinquency, divorce, 
aleoholism, social and economic instability. 

Many people have been crushed by our materialistic, 
schizophrenic civilization—schizophrenic, because it has 
emphasized separateness, exclusion, isolation, instead of 
relatedness, wholeness, balance, and cooperation. Edu- 
cation has been schizophrenic—split in grooves, unrelated. 
Education has been chiefly in specialties, with little train- 
ing for citizenship, grounding in the values of life, the 
relationships of people, communities, or nations. There 
is insufficient instruction on the sources of conflict and 
dissatisfaction in oneself and others, with inadequate ecul- 
tivation of responsibility to others and to social ‘‘ causes.’’ 

Psychiatry, with its knowledge and means of therapy, 
offers much that is vitally important for this troubled 
world. It does not cure people by thinking of them as 
masses of molecules in motion, but by considering them 
as personalities with dignity, as people with feelings, 
needs, desires, and ideals. 

Modern psychiatry finds the moving forces in human 
beings in two alignments—orientation toward self and 
toward social relationships. The child absorbs social 
attitudes with his mother’s milk. Parental attitudes of 
kindness, warmth, tenderness, tolerance, and patience 
facilitate an implementation of the social forces. Im- 
patience, undue restrictions, indifference, domination, and 
rejection plant in the child social attitudes of inferiority, 
withdrawal, or rebellion. The concept of maturity rep- 
resents a synthesis of the two forces and provides the 
only acceptable adjustment for individual satisfaction, 
social contribution, and acceptance. The essentials of 
maturity are known today. (These essentials are dis- 
cussed in the body of this paper.) 

Psychotherapy, through contact and experience with 
another individual (the psychiatrist), affords free expres- 
sion of the malignant intensifications of fear and hostility 
and, through discussion and understanding, enables re- 
organization of the constructive forces of the individual 
to take place. There are two fundamental elements in 
psychotherapy: release of the emotions and clarification. 
Of the two, the feeling reorganization is by far the most 
important. The ‘‘truth-serum’’ facilitates this release 
and enables the patient to say just what is on his mind. 
Think what it would mean if the foreign ministers were 
given this serum in conference. It would define and 
clarify issues and situations, and we could all aet accord- 
ingly. 

Parliaments are for society what the psychiatrist ’s con- 


sulting room is for troubled, sick individuals. Troubles 
ean be thrashed out in both places. The United Nations 
is serving a world function in the same way. We are 


far better off psychiatrically with it than without it, with 
all its difficulties. It is far better for Russia to be work- 
ing off her objections and ‘‘ Noes’’ in public than if they 
were reserved for the diplomatic consulting room. News- 
papers perform a great public function in the same way 
when they present things realistically, without warmon- 
gering, vituperation, and misrepresentation. It is whole- 
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some for Russia to be expressing herself in Tass and 
Pravda and for that to be reported in our press. 

Institutions are society’s hereditary machinery for 
facilitating social action. They are expressions of forces 
in men, These forces are for freedom and individuality, 
control and sociality. Both forces are in all individuals 
and in all societies. We must not therefore think in 
terms of either-or. It is not a question of individualism 
or socialism, laissez faire or control, communism or capi- 
talism, totalitarianism or democracy. Both tendencies 
are in all of us and all nations. Neither tendency can be 
eliminated by legislation, pious wishes, or denunciation. 

The same attitude that the wholesome parent adopts 
toward the belligerent or nonconforming child, and psy- 
chiatry shows to the patient who is suffering from emo- 
tional excesses, should be adopted toward nations suffer- 
ing from nationalistic, adolescent struggles in maturity. 
All this involves contact. Technology through the air- 
plane and radio has forced intimate contacts with stran- 
- gers and foreigners, with whom we must develop under- 
standing if there are to be satisfactory social relationships. 
We are applying the institution of frontier, pioneer indi- 
vidualistic nationalism and sovereignty to international 
relationships, which require different tools. Will these 
contacts be on primitive, tribal, childish bases of fear 
and hostility, or will they be channeled through principles 
of maturity and the attitudes psychiatry has found effec- 
tive—repeated contact, time, infinite patience, understand- 
ing, tolerance for difference, and respect for historic and 
economic evolution? Destiny is not something wholly 
visited on us, but is in great part our own creation and 
responsibility. 

The present conflict of nations will not be decided alone 
by materials of war, but by dealing with our own discon- 
tents and devoting our technological genius to the allevia- 
tion of our own social and economic conflicts and the 
creation of a more satisfying, secure, and indestructible 
way of life. Sources of irrational fear and hate must 
be recognized. Setting our own house in order and under- 
standing our own and others’ irrationalities will add 
immeasurably to our confidence, power, and security. 


Science and UNESCO in World Affairs 


Detlev W. Bronk 
National Research Council 


Medical Research: Operation Humanity 


A. C. Ivy 
University of Illinois 


Modern medicine is one world-wide profession which 
pursues the same humanitarian aims and uses essentially 
the same methods everywhere. Amidst havoc and conflict, 
medicine is now the only scientific agency which knows 
no distinction as to friend or foe when disease and suf- 
fering are at issue. It is generally agreed that the 
prolongation of life and the alleviation of suffering due 
to disease has been the greatest gift of science to man 
during the past 100 years. 
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This achievement has magnified some old ang , 
created some new problems. The problems of degeng 
ative disease and old age and of population and },,, 
have been magnified. The problem of biologic) ,, 
fare has been created. The unifying principle 9, 
humanitarian spirit of medicine, science, and th, , 
manities provides a solution of these problems. [), 
operative efforts of all who have an interest in the spiri, 
and material welfare of man will be required fp , 
success of this operation for humanity. 


Super-High-Energy Accelerators 


Leland J. Haworth 
Brookhaven National Laboratory 


New Worlds for Study 


James Hillier 
RCA Laboratories, Princeton, New Jersey 

The use of short-wavelength electrons and high-quij 
electron lenses now enables the scientist to surpass { 
resolving power of the light microscope by a factor, 
more than 100, but the resolution obtained in many sq 
mens is determined more often by the contrast provii 
by the specimen than by the resolving power of the mE 
strument. For the wide range of usefulness of the cy 
tron microscope to be fully appreciated, it must be unig 
stood that it is not a measuring instrument but a mea 
of extending man’s sense of vision to permit the detaik 
examination of solid materials with structures in i 
range 0.001-10 y. Thus, for specimens which are heten 
geneous to the limit of the instrument, the amount: 
available information has been increased potentially | 
a factor of 10°. This is, in effect, a vast and complex» 
world in which it will be possible to-use our sense 
vision. Knowledge of this world will come gradually a 
only after a backlog of experience in it has been tt 
mulated. 


The Human Frontier 


Roger J. Williams 
The University of Texas 


The greatest lack in the world of science today is! 
adequate knowledge of what people are like—ourselvé 
real human beings. During the next 100 years the pir 
cal sciences will continue to thrive, but the most signife 
developments will be in the realm of human sie! 
Scientists from different disciplines are cooperatit 
studying atomic energy; others cooperatively study ! 
stars; others study the bacteria and viruses. But ‘i 
is no place or organization in which the necessary * 
entists cooperatively study human beings. This is 4) 
calling for the cooperation of anatomists, physiologi 
biochemists, and psychologists, as well as social scient# 
If we leave out of the cooperation the anatomists, p!! 
ologists, and biochemists, we have left out the very ™ 
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a can collectively do the most—the ones who are best 
vipped to use the magnificent tools and methods that 
tural science has developed. If we leave out indi- 
duality in our calculations, we automatically eliminate 
e possibility of solving some of our most acute problems. 


Elementary Particles of Physics 


Carl D. Anderson 
California Institute of Technology 


Researches, past and present, in that important and 
ndamental field of physies which deals with the proper- 
es and relationships of the elementary particles of mat- 
rare discussed. 

PBy elementary particles is meant those particles of 
ater which one finds when any material substance has 
en broken down into its simplest constituent parts. 
Phey have been designated as the ‘‘ building blocks’’ out 
¢ which all matter, living and inert, is composed. 


y Up until 1932 scientists had succeeded in identifying 
h-quilyimme? such elementary material particles, the electron and 
rpass imme’ proton, Then, in rapid succession new elementary 
Factors rticles were discovered : the neutron and positive elee- 
ny pe in 1932, the positive and negative mesotrons in 1935, 


nd in 1947 the mesotron was shown to exist in at least 
Bo different forms which have widely different 
Sroperties. 
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The situation at the present time is characterized by a 
tremendous boom in activity. New discoveries are an- 
nounced in the scientific journals almost monthly. Most 
of the new results are being found in studies of cosmic 
rays. 

The novelty and intricacy of these new phenomena 
have been so great as to catch the physicist entirely off 
guard. The actual laboratory findings have proved them- 
selves in their beauty and complexity to surpass even 
the limits of the physicist’s powers of imagination. 

He has been forced to give up such ideas as the per- 
manence of the elementary particles, a notion which had 
previously been basie in his thinking. Elementary par- 
ticles are continually being created and destroyed. They 
undergo transformations which spontaneously give rise 
to other types of elementary particles. 

The physicist is unable to state even how many ele- 
mentary particles of matter there are, let alone to specu- 
late toward an understanding of the implications of these 
new findings. 

How the physical world will look to the physicist after 
he has succeeded in uncovering enough of those facts so 
they can be arranged in a logical and understandable 
theoretical framework no one can say at the present time. 
All it is possible to say is that he is literally walking into 
a new and strange world. What the effect on men’s 
lives will be of the exploration and cultivation of this 
world certainly no one can foretell. 
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The complete broadcast of “What Hope for Man?” is available from the Town 
Hall, Inc., New York 18, New York, at 10 cents a copy. Participating in this Town 
Meeting of the Air on the evening of September 14 in Ceastitution Hall were Brock 
Chisholm, director general of the World Health Organization; Fairfield Osborn, 
president of the New York Zoological Society; Harlow Shapley, director of the 
Harvard College Observatory; and Edmund W. Sinnott, president of the AAAS and 


director of the Sheffield Scientific School, Yale University. 


ay is 
-selve 
phy 
nific 
scien 
udy 
ut th 


A Centennial Volume containing the complete Proceedings of the September 13- 
17 meeting is planned for publication during 1949 under the editorship of Dr. Sidney 
S. Negus, president of the Virginia Academy of Science and head of the Department 
of Chemistry of the Medical College of Virginia. Dr. Negus has also for the past 
few years been in charge of the Press Room at the annual meetings of the AAAS. 
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Note: As arranged earlier, the next meeting of the Association will be held in 
New York City, December 26 through 31, 1949. There will therefore be no meeting 
of the Association during the remainder of 1948. 
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Comments and 
Communications 


Adventures in Mailing Science 


When a member of the Association receives copies of 
Science through the mails, he often wonders whether it 
would not be better if they were sent by first-class mail 
or at least in manila envelopes. If only a few hundred 
copies were mailed each week, the answer would be 
obvious. But more than 32,000 copies are mailed to 
subscribers each Friday. Their total weight is about 
6,400 pounds, or 3.2 tons. The cost of sending 6,400 
pounds by first-class mail would be more than $3,000, 
or $156,000 per year. 

Fortunately, such publications as Science are classified 
as second-class mail, the postage on which in the first 
zone is 1.5 cents per pound. In the case of nonprofit 
organizations, such as the Association, the second-class 
rate is the same in all postal zones in the United States. 
The postal rates for foreign countries, except those of the 
Western Hemisphere, are much higher. The Association 
has members in 76 foreign countries. The total postage 
per issue of Science is $186, nearly half of which is for 
copies sent to foreign countries. 

The use of manila envelopes for mailing Science would 
add to the mailing costs about $17,000 per year. The 
total additional cost would be made up of four items: 
(a) the envelopes, (b) printing on them the postal re- 
quirements, (¢) the labor of inserting the tons of copies 
of Science in them, and (d) the additional postage be- 
cause of the weight of the envelopes (about 1,000 pounds 


per issue of 32,000 copies). 


A compromise would be to use manila wrappers. The 
additional eost would be four items corresponding to 
those if manila envelopes were used, but somewhat 
smaller. Nevertheless, the additional cost of mailing 
would be several thousand dollars per year. 

Many letters from members have been received in the 
past two years, stating that their copies of Science were 
received in bad condition. A large majority of the 
letters have been courteous descriptions of the conditions 
in which Science had been received from employees of 
the U. 8. Postal Authorities, with the request that the 
Association undertake to remedy the defects. 

The Association has examined all possibilities that do 
not entail prohibitive expenses. Last January a 70- 
pound cover was placed on Science, with the result that 
thereafter an average of only about 5 copies out of 32,- 
000 mailed each week are mutilated to such an extent that 
the recipients complain or ask for duplicate copies. All 
requests for replacements of mutilated copies are 
promptly filled. 

Oceasionally copies of Science mailed to a particular 
post office are entirely missing or badly mutilated. Com- 
plaints were received from a university town that the 
members of one department received very few copies of 
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Science. They naturally asked the Association to cong 
its errors. Upon inquiry it was found that the ditiey 
was entirely in the local post office, which was report) 
lack sufficient help to handle its second-class maj) y 
complaints have been received since the local post i 
was informed that Science is a scientific journal ing, 
of releases of a promotional nature. 

In order to get reliable information about wha; \ 
been happening to Science and why it has been happeaig 
the Association recently made an extensive expering 
covering the whole country, including post offices to yj, 
many copies of Science are mailed and those to whieh r 
one or two are mailed. Under the postal regulatioy 
five or more copies of a publication, such as Science » 
addressed to one post office, they must be tied in bung, 
by the printers before delivery to the post office, 4 
many copies of Science are mailed to the larger cities jy 
the printers fill entire mail sacks with copies of Soiry 
alone. It is clear that in such cases the damage ty & 
ence or the loss of copies occurs in the post office of f 
delivery or in attempts of mail carriers to place publi, 
tions in inadequate mail boxes. 

Now to return to the experiment! Three copies of; 
October 15 issue of Science were sent to members resiii 
in different parts of the United States, as explaix 
above. One copy was the regular issue sent to more tly 
32,000 subscribers. The two other copies differed fm 
the regular copy only in the cover stock and paper 
the interior. The recipients were notified in advam 
that they would receive the three copies and were as# 
to return promptly all three of them to the office of t 
Association in the large manila envelopes which © 
enclosed, addressed, and stamped for their use. Abu 
two-thirds of those chosen for the experiment have» 
turned the copies mailed to them from the printers, a 
each of them has been sent a regular copy in place of ti 
regular copy returned. 

The results of the experiment are, briefly, as follow 
The copies having a 70-pound cover were in nearly 
cases in excellent, or at least good, condition. Aly 
two-thirds of those having 60-pound covers were in gw 
condition; those mailed in 50-pound covers were al 
bad or very bad condition. The degree to which cop 
are mutilated is independent of the distance. The 
clusion reached from this experiment is that good " 
pound cover stock should give satisfactory results. 

In view of the fact that all three copies to each partit 
pant in the experiment were mailed simultaneously, # 
of the results are difficult to explain. For example,’ 
the three copies sent to Wichita, Kansas, the 70-pou 
cover was the only one torn appreciably. One of the thr 
copies sent to Ann Arbor, also the one with the 70-po# 
cover, was not received. The copy with 70-pound cf 
sent to Dallas, Texas, was not returned. Of the th" 
copies sent to Pittsburgh, the copy having a 70-poe 
cover was in excellent condition, whereas the covers! 
the other copies were torn completely off. In contri 
all three copies sent to Pasadena, California, were ® 
turned in perfect condition. Three participants in” 
experiment did not return their copies having the / 
pound cover. Only one copy was reported as having! 
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ty cover, and that was the one with the 70-pound cover 
the three mailed to Evanston, Illinois. 

In spite of the information presented, the question 
ght still be raised why the Association does not mail 
‘journal in wrappers. The estimate of the cost of 
inting and mailing Science in 1949, exclusive of edi- 
ial costs, accounting, and addressograph supplies and 
or, is $175,000 for an average of 35,000 copies per 


ue. The present mailing exceeds 32,000 copies per 


gue. 
The average cost for printing and mailing Science in 


49 will be, according to forecasts, 9.6 cents per copy, 
$5.00 per year. Only $1.50 of a member’s dues of 
50 remains available for,all the other expenses of the 
sociation, an amount that would be quite insufficient 
it were not for advertising in both Science and The 
ientifie Monthly. The Scientific Monthly has a cireula- 
bn of nearly 20,000, or more than Science had four years 
9. Since the readers of the two journals do not differ 
preciably in scientific standing or scientific interests 
™i fewer than 1 in 20 subscribe for both journals, 
ience and The Scientific Monthly are equally good ad- 
Brtising media in proportion to their circulations. 

F. R. MovuLtTon 
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ustralian Sod Fly Introduced Into California 
Diptera: Stratiomyidae) 


In response to a request for the identification of some 
culiar flies collected by the writer at San Francisco, 
lifornia, Dr. Maurice T. James, associate professor of 
tomology at The State College of Washington and 
Bthority on the Stratiomyidae, communicated the follow- 
g very interesting information which may prove to be 
considerable economic importance. Dr. James writes: 
The fly collected at San Francisco is Metoponia rubri- 
ps Maecq., @ Common species in Australia, where it 
eels in sod. I have never before seen it from the New 
orld. Apparently, the larvae were brought in in soil 
d have become established in the San Francisco area. 
ie immature forms are well known. For a good de- 
ription of them and their biology I can refer you to 
following paper, ‘Irwin-Smith, Vera. 1920. Proc. 
mn. Soe. New South Wales.’ ’’ 

These inseets were discovered in San Francisco by the 
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vot iter on September 21, 1948, crawling about on a lawn 
mage tdering Park Presidio Boulevard adjacent to Golden 
ple te Park. Only three specimens were taken at that 
0-ponlmn two of them being females. Two additional fe- 
he thn les were captured a few days later by Dr. Edward 
0-pou Ross, curator of insects in the California Academy of 
d cor lences. These he found flying low over lawns in Golden 
re thr ite Park. During the same week Mr. Kenneth Innes, 
0-pou student at the University of San Franciseo, found a 
ail male fouled in wet paint at his home, not far from 


Park. 

Attempts to find more of the flies failed until the 
ming of October 7, when the writer discovered them 
abundanee on the campus of the University of San 
ancisco, several blocks distant from where the first 


IENCE, November 26, 1948, Vol. 108 


ontras 
vere 
in 
the 
aving § 


rol. 


flies had been found. The morning was sunny and 
sultry. The males were very active, most of them either 
flying a few inches above the lawn or crowding vantage 
points on dandelion stems. They were so numerous that 
a single stroke of the net captured a dozen or more speci- 
mens. The females, by contrast, were seen to take wing 
only occasionally and then only for flights of a few feet. 
While several sweeps of the net yielded a total of some 
100 males, only three females were captured with them. 
Most of the females merely crawled about on the lawn 
until they were besieged by the males. A number of 
mated pairs were observed in the grass. For several 
days thereafter flies of this same species were found on 
the same lawn but never in the same abundance. None 
was observed after October 19. 

Irwin-Smith (loc. cit.) states that in Australia this 
species has two broods per year, one appearing in the 
spring and the other in the autumn. However, she found 
larvae of varying sizes occurring at all periods of the 
year and noted that the larval period requires several 
months, perhaps a year or more. Moreover, she observed 
the larvae feeding on grass roots and concluded: ‘‘It 
is evident that their main, if not only, source of nourish- 
ment is in the juices of the living plant.’’ While these 
flies appear to do no serious damage to the lawns which 
they infest in Australia, in America they should be re- 
garded with suspicion as insect immigrants with im- 
portant economic potentialities. Consequently, they 
should be watched earefully in this new environment, 
where they are away from their natural enemies. 

EpwarD L. 
Department of Biology, 
University of San Francisco 


If This Be Treason— 


Never advise a man to go to war or to marry. So 
runs a proverb at least two centuries old, which I have 
no intention of transgressing. It may, however, be high 
time to raise this question: Have not we oldsters gone too 
far in advocating total abstinence? 

For the third time in 30 years I am listening to the 
arguments against drafting for military service young 
scientists or young men who have made a gesture toward 
science. By this time I have heard them all. Never 
yet have I heard one that did not seem to apply equally 
to young carpenters, electricians, or plumbers. Worse 
still, the proponents of these mass exemptions seem to 
have overlooked what may be very important facts. 
These young men with an interest in science are human 
beings. Many of them are also American citizens. 

Lately our psychologists have done many interesting 
things. They have not yet, however, given us even a 
preliminary report on the present morale and professional 
efficiency of the men who took their chances in uniform, 
either by enlistment or draft, as compared with mentally 
comparable men who sought and secured draft exemption 
through their importance to any one of a dozen ‘‘war 
essential’’ projects. Special study might well be given 
also to the mental condition of the young men who were 
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held out of uniform against their own wishes. Obviously, 
once in the war, our chief business is to win. But surely, 
if a war is really worth winning, some consideration may 
well be given to the future of the men who win the war or 
for whom it is won. 

There is, too, a wholly different angle that might be 
studied. That is the question as to whether those active 
in science are the best judges of the need for their ac- 
tivities and the desirability of the exemption of their 
potential assistants. Long and intimate association with 
my scientific colleagues leaves me with the conviction that 
they measure up well in patriotism with any other group 
of citizens. That certainly does not mean, however, that 
they are unprejudiced or that they are good judges of the 
importance of their own work. 

In his farewell address to the Medical School of Har- 
vard University on November 28, 1882, Oliver Wendell 
Holmes repeated this story: 


When the city was besieged each artisan who was called 
upon in council to suggest the best means of defence recom- 
mended the articles he dealt in: the carpenter, wood; the 
blacksmith, iron; the mason, brick ; until it became a puzzle 
to know which to adopt. Then the shoemaker said, “Hang 
your walls with new boots” and gave good reasons why these 
should be the best of all possible defences. 


It could hardly be otherwise. Does it surprise anyone 
that during war many a man finds in his own specialty 
great national importance and great need of Federal 
support? To him it is the most important thing that can 
be done. No doubt it is the most important thing he 
can do. But that is not the question here asked. That 
question is quite different. Is the contribution these 
young men may make of such probable value to the Na- 
tion that we are justified in compelling or even urging 
them to separate themselves from the great mass of their 
fellows and to form a special class? There is another less 
pleasant possibility. If a mere gesture toward science, 
mere registration for advanced work in science, means 
draft exemption, the results may be injurious to science 
itself. We offer the blatant temptation for men of weak 
character and morale to select science as safety first. 
Weak departments will fill their laboratories with weaker 
students and produce the Ph.D.s who will be the profes- 
sors of the next generation. All this at a time when 
science is already too far from humanity for the national 
good! 

In botany at least, the only field with which I can 
claim familiarity, we need to begin to think of our sei- 
ence not as an end in itself, but as a part of human 
living. We need more botanists with the courage to say 
with Kenneth V. Thimann, of Harvard University, ‘‘The 
consequences of major progress in this area are very 
great, not only to pure science but for agriculture. In 
these days when so much of the world is near to starva- 
tion no worker can fail to carry this thought in the back 
of his mind, in spite of the frequent statement that re- 
search is its own reward and that no further incentive is 

necessary’’ (from the Foreword of Vernalization and 
photoperiodism: a symposium, by A. E. Murneek, et al. 
Waltham, Mass.: Chronica Botanica, 1948). 
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We need to read something other than what jg rig 
in our own memoranda and in Seience. It might yy; 
any harm to read even the statements of 8. L. A, Marj 
one of the editors of the Detroit News, who was torad 
on Gen. Eisenhower’s staff in the European Theat, 
Operations, where he directed the Historical Brayg 
the Army. Speaking at Washington and Jefferso, y 
lege on April 16, 1948, he said: 


Sitting at the central seat as I did, in the position Unigu 
suited to give one the main chance for clear eValuatigg 
the forces, material and moral, which made possible oy y 
tory, and determined the balance for defeat or for triuyy 
on each of our battlefields, I came through that eXperieg 
seeing clearly for the first time that the epitome of natig 
greatness, and the strength which makes for the surviry 
a society, are not to be found in the wealth and product 
genius of its industry, or the brilliance of its 8cient 
achievement. No indeed! Real national strength anj 
power to endure and to be made strong again through 
versity, do not come of the material triumphs of civilizgy 
but of what the total of surrounding influences puts inty 
hearts and souls of men, 


NEIL E. Str 
University of Illinois College of Agriculture 


Quantitative Estimation of Amino Acids 
on Paper Chromatograms 


The excellent technique for the separation of a 
acids and other substances by one- and two-dimensia 
paper chromatography was introduced by Consden, ¢ 
(Biochem. J., 1944, 36, 224). It has the drawback ti 
as originally described, it is only a qualitative me 
or, at most, an approximately quantitative method. 
S. Keston, et al. (J. Amer. chem. Soc., 1947, 69, 315 
A. J. Woiwood (Nature, Lond., 1948, 161, 169), L. Na 
lin (Nature, Lond., 1948, 161, 763), and others have 
able to determine the amino acids or radioactive ami 
acid derivatives separated by paper chromatogra 
They cut strips or areas from the paper, extracted 
amino acid or its derivative, and determined its cont 
tration in the extract by standard methods. These} 
cedures suffer from the disadvantage that they cil 
require specialized equipment or are relatively tediow,iim: 
carry out. R. B. Fisher, D. S. Parsons, and G. A. Mo 
son (Nature, Lond., 1948, 161, 764) have described @ 
eral methods based on the observation that the are 
the paper occupied by the amino acid or other subst 
is a function of its concentration. This method has\™ 
only moderately successful in our hands and could 
applied only when there was no overlapping of the am 
acids. 

The following procedure has, however, given goo 
sults. The amino acids in a protein hydrolysate @ 
divided into three groups: dicarboxylic amino aci(i 
adsorption on an anion exchange resin, basic amino #4 
by adsorption on a ‘‘carboxylic’’ eation exchange 
and neutral amino acids. After elution from the ™ 
(where necessary) and concentration, 0.01-ml ali 
containing less than 0.1 mg of amino acids are chrot 
graphed. The amino acids are then revealed by sp" 
with ninhydrin or other suitable reagents. The ® 
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Bnsity of consecutive 5-mm strips is determined with an 
sotronic transmission densitometer (Photovolt) using 
. appropriate filter. The color densities are plotted 


ht not 


Marsh 


8 forme ainst the distance from the starting line, and distribu- 
Theate JME, curves are drawn. The areas under the curves give 
Branch | approximate content of each amino acid. Standard 
ferson (ino acids, both individually and in mixtures, are run 


1e-by-side with the unknown. 
In the case of the two-dimensional chromatograms, 


ON Unig earea of greatest color density, multiplied by the area 
aluatia MMB the spot, gives the concentration of the amino acid 
on read from a curve prepared in the same way. 

OF tring; 


This method has been applied successfully for the 
antitative estimation of all amino acids in an acid 
drolysate of proteins except for leucine and isoleueine, 
ich, a8 yet, have not been sufficiently separated. 
RicHarp J. BLock 
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brasites to Aid in the Control of the 
weet Clover Weevil? 


The idea of importing parasites to help in the control 
injurious inseets is by no means new. One of the 
rly and outstanding achievements along this line was 
e introduction of the Vedalia beetle from Australia to 
lifornia by the U. 8S. Department of Agriculture in 
88-89. This became established and has been an im- 
tant natural aid in the control of the cottony cushion 


Ste 


of au 
imensigg 


7 ale on citrus fruits. Many other examples of success- 
ve metily established parasites might be cited. In general, 
ethod. Magee parasites must be obtained from the land where the 
69, 3igmestructive species originated, because it is there that 
L. Nefggey have had the opportunity to develop. 

have Mg One of the destructive species about which American 


priculture has become increasingly concerned is the 
eet clover weevil, Sitona cylindricollis. This species 
8 first recorded on the American continent near Mont- 
al, Canada, in 1924, having come over from its native 
irope in some unknown way, and has since spread over 
ch of the sweet-clover-growing area in the United 
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tediowMMates and Canada. It is especially destructive to the 
A. Mogiieet clover seedlings, often destroying them before they 
sribed Bn become established. The damage is largely the result 
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the feeding on the leaves. This gives the leaves a 
alloped effect, but, when severe, the plants may be 
mpletely defoliated. The larvae appear throughout the 
mmer as small, white, fat grubs in the soil at the base 
the plants, where they feed on the rootlets to stunt the 
ant’s growth. 

Measures against the weevil have included the ap- 
‘Assisting in this investigation are Marvin A. Leraas and 


hneth S. Engle, students at the North Dakota, Agricul- 
tal College. 
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plication of insecticides and the use of shallow tillage. 
Of various insecticides a 3% DDT dust applied to the 
infested fields early in the spring, at the rate of about 20 
lbs/acre, has been most effective. Shallow tillage of 
sweet clover during early summer destroys many of the 
larvae and pupae at the base of the plants by exposing 
them to the sun and heat of the surface soil. Delaying 
the seedling beyond June 15, when weevil activity tem- 
porarily subsides, has been observed to give new seedlings 
a chance to become sufficiently established to survive sub- 
sequent weevil damage. 

Through the cooperation of the Bureau of Entomology 
and Plant Quarantine of the U. S. Department of Agri- 
culture, the North Dakota Agricultural Experiment Sta- 
tion has recently obtained from France two species of 
insects which are parasitic on the sweet clover weevil. 
One is a small, hymenopterous species, Microctonus 
aethiops, and the other is a small, dark-colored fly, 
Campogaster exigua. A few small shipments of both 
species received during the spring and summer of 1948 
were released in cages supplied with large numbers of 
weevils to be parasitized. The cages were constructed 
of a 36-mesh plastic sereen, a type of material which 
allows the passage of considerably more light than metal 
sereen of similar mesh and probably contributes to more 
normal conditions for the caged occupants. 

The reaction of the weevils to the parasites was inter- 
esting. Even though the weevils on this continent had 
apparently been separated from their parasites since at 
least 1924 (24 annual generations of the weevil), they 
immediately indicated fear when exposed to M. aethiops, 
On one occasion M. aethiops was observed to stalk a 
‘*frantically retreating’’ weevil for a distance of 30” in 
a cage before overtaking it and thrusting an egg into its 
body. The presence of C. exigua in the cages did not 
cause any observable disturbance of the caged weevils. 

H. L. Parker, who supervised the collecting of the para- 
sites, observed that from 20% to 50% of the weevils in 
the collections were destroyed by C. exigua as contrasted 
with about 4% by M. aethiops. If present efforts result 
in establishing these parasites in this country to the 
extent that they can shift for themselves, a permanent 
check on the weevil and an important agency in natural 
control will have been achieved. The lack of these nat- 
ural checks on the sweet clover weevil is evidenced by 
its extensive and rapid spread since its introduction to 
North America. Where sweet clover formerly thrived 
the weevil has, in many instances, reduced the acreage of 
this pasture- and soil-building crop to less than 25% of 
its former status. To what extent the recently imported 
parasites are able to become established and effective in 
checking the weevils awaits to be seen. 

J. A. Munro and R. L. Post 
North Dakota Agricultural Experiment Station, Fargo 
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NEWS 
and Notes 


W. E. Martin, formerly professor 
of zoology at Be Pauw University, has 
been appointed professor and head of 
the Department of Zoology at the Uni- 
versity of Southern California. 


Guy J. Goble, of Cornell University, 
was recently appointed a research as- 
sistant professor of entomology at the 
University of Illinois. He will assist 
Gottfried Fraenckel, formerly of the 
Imperial Institute of Technology of 
London, in a new program of research 
in insect physiology. 


Albert B. Sample has resigned as 
head of the Research Analytical Sec- 
tion of Smith, Kline & French Lab- 
oratories, Philadelphia, and is now 
biochemist with the Laboratory of 
Clinical Pathology and the John 8S. 
Sharpe Research Foundation of the 
Bryn Mawr Hospital, Bryn Mawr, 
Pennsylvania. 


Norman C. Baenzinger, formerly 
of the Chemistry Department, Iowa 
State College, has joined the staff of 
Mellon Institute’s Department of Re- 
search in Chemical Physics as a fellow 
in X-ray diffraction. 


Hugh J. McDonald was recently 
appointed professor of physical chem- 
istry and chairman of the Chemistry 
Department, Loyola University School 
of Medicine, Chicago. He was for- 
merly professor of chemistry | and 
director of the Corrosion Research 
Laboratory at Illinois Institute of 
Technology. 


Earl E. Lackey, Department of 
Geography, University of Nebraska, 
will serve as a visiting professor in 
the Department of Geology and Geog- 
raphy at the University of Tennessee 
during the forthcoming winter quarter. 


Donal Sheehan, formerly director 
of the Commonwealth Fund, has been 
appointed chairman of the Scientific 
Committee of the New York Univer- 
sity-Bellevue Medical Center. The 
full-time post, which will combine with 
it the duties of professor and chairman 
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of the Department of Anatomy in the 
College of Medicine, will involve di- 
rection of the over-all program of 
teaching and research at the Center. 


Francis Hemming, secretary to the 
International Commission on Zoologi- 
cal Nomenclature, has announced that 
his new address is 28 Park Village 
East, Regent’s Park, London, N. W. 1. 


The Utah Academy of Sciences, 
Arts, and Letters has bestowed on 
Clarence Cottam, assistant director of 
the Fish and Wildlife Service, an hon- 
orary award in recognition of his 
efforts toward the advancement of 
science in the field of conservation. 
This represents only the third such 
award to be presented to an individual 
by the Academy. 


Liberty Hyde Bailey, of Cornell 
University, 90-year-old horticulturist 
and past president of the AAAS, was 
nominated by the florists of the Na- 
tion to be the first recipient of the 
Women’s International Exposition 
bronze medal for ‘‘outstanding con- 
tributions to the advancement of horti- 
culture in America.’’ Presentation of 
the medal to Dr. Bailey early this 
month in New York City marked the 
opening of the fourth annual National 
Flower Week as well as the close of 
the Exposition. 


Fellowships 


Northwestern University has re- 
ceived from oil companies two re- 
newed gifts making possible 5 research 
fellowships in the Department of 
Chemistry. The Universal Oil Prod- 
ucts Company, Chicago, gave $5,000 
to continue its support of four pre- 
doctoral fellows engaged in catalytic 
chemistry research in the Ipatieff 
Laboratory in the Technological Insti- 
tute. The Texas Company likewise 
renewed its grant of $1,500 to continue 
a fellowship in thiophene chemistry. 


The first fellowships to be 
awarded in the field of health phys- 
ics by the Atomic Energy Commission 
under its present broad program have 
gone to 18 student scientists from 12 
states. Ten of the fellows are study- 
ing at Oak Ridge under the direction 
of Karl Z. Morgan, director of the 
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Department of Health Physics, anda 
are at the University of Roch 
School of Medicine and Dentisty 
working under Henry A. Blair, die 
tor of the AEC Project there, 
postgraduate-level courses began y, 
vember 1. 

These fellowships, plus 23 yyy 
awarded predoctoral fellowships in J 
biological sciences, bring to 247 , 
total number of students participats 
in the program during the cur 
academic year. 
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Colleges and Universities 


Ecological field studies were ¢& 
ducted this past summer by a Unire 
sity of Colorado Botanical Expeiitig 
to Ungava Bay, in northern Quek 
The expedition, organized and led} 
John W. Marr, professor of biolog 
was financed by research grants fry 
the Arctic Institute of North Amery 
the American Philosophical Sociey 
and the National Academy of Scien 
Dr. Marr, assisted by Mrs. Marr, Ex 
Bonde, and Archie Roach, carried i 
intensive field work near the Fy 
Chimo Air Base in Quebec, which; 
only 30 miles from tree-limit, af 
along 80 miles of the Leaf River, whid 
parallels tree-limit within a few mik 
of the northernmost trees. Reconna 
sance studies were made along t# 
Koksook River, which cuts across lif 
miles of the northern part of the for 
tundra transition region. 

Observations and collections w 
made for ecological studies of t 
growth, tundra and forest commu 
ties, and pollen analysis. Tree # 
tions, soil samples, quadrat data, a 
past samples were brought back ff 
intensive study in the laboratoy 
Small collections of ferns and flowé 
ing plants, mammals, and human et 
ogy materials were collected for 4 
University of Colorado Museum. 


All chemistry graduates of 
City College (New York) are invite 
to attend the annual dinner of ® 
Chemistry Alumni Association on Me 
day evening, December 27, at Hi 
New Yorker (North Ballroom), # 
Street and 8th Avenue, at 6% 
Reservations ($5.00) may be m# 
through Frank Brescia or Sidney Li? 
gold, of the Department of Chemis 
City College, Convent Avenue ™ 
139tn Street, New York City 31. 
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Three new structures for agricul- 
ral research are to be built immedi- 
Lely at Iowa State College at a total 
vet of $77,020. A large swine build- 
1c. to be erected at the research 
i of the Experiment Station, will 
rovide facilities for work on swine 
ntrition, as will also a swine far- 
pwing house to be built at the vet- 
rinary research farm. The third unit 
1 be at the rear of the present 
Bnctics laboratory and will be used 
or studies on the effect of inheritance 
, resistance to disease in poultry. 
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Anew Department of Engineering 
ere qfmMfaterials at Cornell University repre- 
Unineliiments a consolidation of parallel de- 
‘Deditigfimmpartments in the Schools of Civil 
Quebs ngineering and Mechanical Engineer- 
1 led eg. ‘The new department, although 


low occupying various laboratories in 
he College, will eventually be housed 
n the projected Materials and Metal- 
rgy Laboratory. D. F. Gunder, pro- 
Bessor of mechanics, has been named 
ting head. 
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eetings and Elections 


The Section of Biology, New York 
Academy of Sciences, is sponsoring 
Conference on the Ground Substance 
f the Mesenchyme and Hyaluronidase 
n Friday and Saturday, December 3- 
,in the Roosevelt Memorial Building 
f the American Museum of Natural 
listory. The conference chairman will 
e F. Duran-Reynals, of the Yale 
school of Medicine. Some 30 papers 
n various aspects of the subject will 
e presented during the two-day ses- 
ion by authorities from both U. S. 
pnd Canadian institutions. 


The Mathematical Association of 
erica, which is holding its 32nd 
nual meeting at Ohio State Univer- 
ity on Friday, December 31, has 
heduled the following program: 
horning session—R. S. Burington, 


of pureau of Ordnance, Navy Depart- 
the Nature of Applied 
of Me“thematics’’; M. E. Shanks, Purdue 
on Meme “iversity, ‘‘Mathematical Aspects 
t Homme’ the Theory of Viscous Fluids’’; E. 


- Welmers, Bell Aircraft Corpora- 
ion, ‘Mathematical Aspects of Aero- 
lasticity’’; afternoon session—an- 
ual business meeting; J. R. Britton, 
niversities of Colorado and Michi- 
al, ‘Modern Operational Calculus 
or Undergraduates’’; H. W. Brink- 


mann, Swarthmore College, ‘‘ Theory 
of Differential Equations’’; E. H. C. 
Hildebrandt, Northwestern University, 
‘*Tnstructional Aids in the Teaching 
of Junior College Mathematics.’’ 


The Southern Weed Control Con- 
ference will be held in connection 
with the meeting of the Southern 
Agricultural Workers, January 31- 
February 2, on the campus of Louisi- 
ana State University, Baton Rouge. 
Those desiring to exhibit weed-killing 
chemicals and equipment should con- 
tact Dr. Clair A. Brown, president of 
the Conference, who is located at LSU. 


CNRS (Centre National de la 
Recherche Scientifique), which, with 
the aid of the Rockefeller Foundation, 
organized a series of international 
symposia during 1948, has announced 
that the symposium on Electrophys- 
iology will be held in Paris from 
March 31 to April 9, 1949, instead of 
early in December, as originally ex- 
pected (see Science, August 27, p. 
203). Another symposium scheduled 
for Paris around Easter of 1949 will 
be that on Polarization of Matter, 
which is being organized by Prof. 
Pascal. 

Summary reports on most of this 
year’s meetings have appeared in the 
Revue Scientijique, and publication of 
full proceedings is planned for a later 
date. These include: Physiology and 
Biochemistry of Lipids, Paris, Jan- 
uary; Isotopic Exchange and Molecu- 
lar Structure, Paris, April; Diffusion 
of Radiation by Molecules and Crys- 
tals (Raman Effect), Bordeaux, 
April; Methods of Calculation in 
Mechanies of Fluids, Paris, April; 
The Chemical Bond, Paris, April; 
Kinetics and Mechanism of Ignition 
and Combustion Reactions in the Gas 
Phase, Paris, April-May; Probability 
Theory and Mathematical Statistics, 
Lyons, June-July; Unités Biologi- 
ques Douées de Continuité Genetique, 
Paris, June-July; Vitamins and Anti- 
vitamins, Lyons, September-October; 
and Reactions in the Solid State, 
Paris, October. 


The American Society of Photo- 
grammetry will hold its 15th annual 
meeting on January 12-14 at the 
Shoreham Hotel, Washington, D. C. 
The meeting will demonstrate the lat- 
est developments in photogrammetry, 
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surveying, and mapping with exhibits 
from commercial and governmental 
establishments and by presentation of 
papers and discussions on specialized 
technical subjects. Isaiah Bowman, 
retiring president of Johns Hopkins 


University, will present the opening 


address: ‘‘Geographical Objectives in 
the Polar Regions.’’ Nonmembers of 
the Society are invited to attend the 
meeting. 

The Fourth Conference on Iro- 
quois Research was held at Red 
House, New York, October 8-10. The 
Conference owes its attractive place 
of meeting, the Administration Build- 
ing on Red House Lake, to the 
continued interest of the Hon. Charles 
E. Congdon, chairman of the Allegany 
State Park Commission, who, with M. 
H. Deardorff of Warren, Pennsylvania, 
issued the invitations and acted as 
hosts. W. N. Fenton, of the Smith- 
sonian Institution, continued as gen- 
eral chairman of the Conference. 

The Conference, attended by anthro- 
pologists from the northeastern states 
and Canada, opened Friday night with 
an informal address by C. E. Congdon 
on ‘‘The Allegany Country and Its 
Settlement,’’ which he concluded by 
reiterating a hope that the Allegany 
State Park might again become a 
center of studies. An impromptu con- 
test in singing Indian folk songs from 
1’Ancienne Lorette was set off by 
Marius Barbeau and F. G. Speck; 
and the spirit of whimsey carried over 
to the report of the Committee on Mu- 
seum Studies in which Ernest Dodge 
assessed museum collections awaiting 
the student of Iroquois material ecul- 
ture and disclosed certain archival 
sources previously overlooked by ethno- 
historians. Discussion pointed to the 
obvious need of putting a student on 
the trail of this material, testing his 
findings in the field, and producing a 
series of topical reports. 

The outstanding accomplishment in 
Iroquoian studies during 1948, how- 
ever, was in the field of linguistics, as 
manifest in the presentation Saturday 
morning of Comparative Iroquoian by 
Floyd Lounsbury. Barbeau led the 
discussion and appraised the sources 
for the study of Huron-Wyandot. 

A seminar led by James Griffin 
paraded substantial achievement in 
archaeology on sites scattered from 
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Maine to Georgian Bay and from the 
Bay of Quinte south to the Maryland 
border. Of less interest to archaeolo- 
gists, perhaps, than Byer’s report on 
his excavations in Maine and those by 
which Ritchie extended his New York 
prehistogram to Ontario, but of greater 
interest to ethnologists, were the re- 
ports by Ritchie on large Seneca ceme- 
teries from which Schoff and Wray 
diave taken several hundred human 
skeletons, Kidd’s report on excavating 
a historic Huron ossuary, and Emer- 
son’s account of excavating a Huron 
longhouse. Carpenter and Witthoft 
gave parallel reports on New Jersey 
and Pennsylvania. 

The above discussion left but an 
hour for the seminar on Locality and 
‘Kin in Iroquois Culture, which was 
originally scheduled to set the theme 
for the Conference. Fenton developed 
the theme of local differences, drawing 
materials from comunity studies at 
Coldspring, Tonawanda, and Six Na- 
tions, after which Anthony Wallace, 
reporting on new field work at Tus- 
earora, and Augustus F. Brown, on 
Onondaga, New York, brought new 
points of view to the field, stressing 
personality and culture more than 
structure of society. For the first 
time it appears likely that the Iro- 
quois, like the Navaho, are becoming 
a social science laboratory. 

The Seneca Indians of Coldspring 
Longhouse have virtually included the 
Conference in their yearly round of 
activities. Led by Albert Jones, a 
larger number in costume and more be- 
sides turned out with enthusiasm for 
the annual Indian party in honor of 
F. G. Speck. They afforded abundant 
materials for illustrating G. Kurath’s 
discussion of structural types of 
Seneca dances. They proceeded to 
manage their part in traditional man- 
ner, insisting on their own sequence of 
numbers and choosing their own speak- 
ers and interpreter. To our amaze- 

\ment the Johnny Johns performed the 
dance of the False-faces, and the Hawk 
Clan gave a name to Dr. George Sny- 
derman. 

Discussion turned Sunday morning 
to the need of a check list of mann- 
script materials relating to the Iro- 
quois; second, to the applications of 
research and its techniques to general 
education; and third, to the need of 
enlisting a physical anthropologist to 
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work up the expanding series of crania 
from the area.—W. N. FENTON. 


The International Scientific Film 
Congress organized by the Scientific 
Film Association of Great Britain 
with the assistance of the British Film 
Institute met in London October 4-11. 
Delegates and observers from 25 coun- 
tries and UNESCO accepted the in- 
vitation to be present. The program 
of work for the coming year is ex- 
pected to go far toward establishing 
the International Scientific Film As- 
sociation as the central international 
clearing house of information on all 
aspects of the scientific film. 

Some of the problems to be dealt 
with by subcommittees are: (1) estab- 
lishment of an international data card 
for compiling a master index of 
scientific films available throughout 
the world and formulation of methods 
of appraisal of these films; (2) joint 
production, by a number of countries, 
of films of common interest; (3) ex- 
change and distribution on the widest 
scale of scientific films and the customs 
regulations affecting such exchange; 
(4) the setting up of a Scientific Film 
Reference Library; and (5) exchange 
of information between nations by 
means of a regular journal. It is re- 
ported that the London Congress made 
encouraging progress in the prelimi- 
nary study of these various topics. 

Officers elected by members of the 
Association for the coming year are: 
Jean Korngold (Poland), president; 
John Maddison (Great Britain) and 
C. A. Burmester (Australia), vice- 
presidents; Jean Painleve (France), 
honorary secretary; and Lue Hae- 
saerts (Belgium), honorary treasurer. 


NRC News 

The National Research Council 
(Prevention of Deterioration Center, 
Room 204), 2101 Constitution Avenue, 
N.W., Washington 25, D. C., is offer- 
ing the ‘‘ Prevention of Deterioration 
Abstracts’’ on a yearly subscription 
basis. These are classified under 
the following headings: Biological 
Agents; Electrical and Electronic 
Equipment; Fungicides and Other 
Toxic Compounds; Lacquers, Paints, 
and Varnishes; Leather; Lubricants; 
Metals; Miscellaneous; Optical In- 
struments and Photographie Equip- 
ment; Packaging and Storage; Plas- 
tics, Resins, Rubbers, and Waxes; 


Textiles and Cordage; Woo ang 
Paper. Cross references are ineludeg 
in each issue, and author and Bubjeq 
indexes are compiled at the Conclusigg 
of each volume. Material fo, the 
Abstracts is obtained from journg 
articles, patents, and unpublished te 
ports from government, univers, 
and industrial research groups bot 
here and abroad. 

Approximately 2,000 pages are pub 
lished a year, in two volumes of 
issues each. The individual abstr, 
are in loose-leaf form so that they my 
be arranged in any manner desired }y 
the individual receiving them. (yp, 
ments are added to many of the 
stracts to correlate relevant inform. 
tion, to evaluate reports, or to mak 
suggestions for further research. 

The yearly subscription rate, whid 
includes two sturdy binders and indy 
guides, is currently $37.50. The my 
will be $50.00 for requests receiyej 
after July 1, 1949. All subscription 


run from July 1 to June 30. Badf 
issues are available from April 196 


when the series was started. 

An ‘‘Advance List,’’ a month; 
bibliography of all the reports » 
ceived in this field by the Preventin 
of Deterioration Center, is also avails 
ble for an additional $10.00 per year, 


Deaths 


Frederick Gardner Cottrell, "|, 
eminent scientist and inventor, diel 
suddenly of a heart attack while a 
tending the National Academy ¢f 


Sciences in Berkeley, California, \o@ 


vember 16. While an assistant profes 
sor of chemistry at the University of 
California, in 1906-09, Dr. Cottrel 
perfected the Cottrell electrical pr 
cipitator. Later, through his generous 
altruism, a large part of the funi 
from sales of the precipitator resultel 
in the formation of the Research (Cor 
poration of New York for stimulatia 
of scientific research (see Science, 0 
tober 15, p. 408.) 

Rheinart P. Cowles, 76, profess! 
emeritus of zoology at Johns Hopkits 
University, died November 16 in Uni 
Memorial Hospital, Baltimore, Mary 
land. Dr. Cowles had spent his entit 
teaching period on the Johns Hopkit 
staff, with the exception of the perio! 
from 1912 to 1919, when he headed tle 
Zoology Department, University “ 
the Philippines. 
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dang College enrollment figures for this 
just released by the U. S. Office 
Subj, Education, reveal that 20 univer- 
Clusigg enroll 20% of all college students 


, the United States. This year’s 
otal enrellment (2,410,000), the peak 
higher education history, represents 
1, increase Of 72,000 students over 
ast year, even with a drop of 100,000 
» number of veterans enrolled. New 
‘ork University has the highest enroll- 
ment with 47,647, the University of 
‘alifornia being a close second with 
43,469. The other 18 institutions are: 
ity College of New York (28,567), 
slumbia University (28,000), Min- 
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he (27,243), Illinois, (25,920), 
form. State (23,929), Northwestern 
maken 23,788), Indiana (23,131), Southern 
‘alifornia (22,740), Wisconsin (22,- 
Michigan (21,002), Syracuse 
| Texas (19,676), Pittsburgh 
1¢ 19,526), Pennsylvania (18,644), Bos- 
ceive mon (18,617), Wayne (18,455), Temple 
17,212), and Washington (16,650). 
Bak 
| 1M A list of all National Bureau of 
Standards publications from 1901 to 
onthl fi@une 30, 1947, has just become avail- 
‘ts mMMble. Brief abstracts for the publi- 
ention ations issued from January 1, 1942, 
availa Mo June 30, 1947, are also included. 
r yea. Mm ircular 460, Publications of the Na- 
ional Bureau of Standards (375 pp.), 
hay be obtained from the Superinten- 
ll, “Ment of Documents, U. 8S. Government 
del #Printing Office, Washington 25, D. C., 
ile HMAt a cost of $.75 a copy. 
ny of 
UNESCO has appointed the Colum- 
orofés Mia University Press as its official 
ity oMMMgent in this country for the distribu- 
otro and sale of its publications. 
1 pr-Mitherto, to obtain the books, pam- 
nerolsphiets, and documents published by 
funds INESCO, Americans have had to deal 
oe lirectly with the Paris headquarters. 
or 


ow, through its International Docu- 
ents Serivee, the Press will not only 
able to supply the dozen books and 
hamphlets and three periodicals al- 
eady available, but will issue new 
publications whenever UNESCO has 
aterial to offer. The periidicals are 
weum, an illustrated quarterly art 
tview; Bulletin for Libraries; and 
NESCO Courier, a monthly Journal 
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of Justice, and the Caribbean Commis- 
sion. 


An Army research unit is return- 
ing this month to the Federation of 
Malay States to continue studies on 
the treatment and prevention of scrub 
typhus. The American group is spon- 
sored by the Army Medical Depart- 
ment Research and Graduate School, 
the Commission on Immunization of 
the Army Epidemiological Board, and 
the University of Maryland. The 
group has been invited by the Malayan 
Government and will again work at the 
Institute for Medical Research, Kuala 
Lumpur, in collaboration with scien- 
tists of that institution. Members of 
the group will remain there about four 
months. 


The Economic and Scientific Sec- 
tion, SCAP, announced on November 
17 that a scientific mission composed 
of 5 distinguished American scientists 
selected by the National Academy of 
Sciences is scheduled to arrive in 
Japan this week. The group, which is 
expected to remain in Japan until the 
middle of December, ineludes Detlev 
W. Bronk, chairman of the National 
Research Council, foreign secretary of 
the Academy, and president-elect of 
Johns Hopkins University; E. C. Stak- 
man, chief of the Division of Plant 
Pathology and Botany, University of 
Minnesota, and president-elect of the 
AAAS; Zay Jeffries, vice-president of 
the General Electric Company and 
general manager of its Chemical De- 
partment; I. I. Rabi, professor of 
physics at Columbia University, con- 
sultant for the Research and Develop- 
ment Board, and Nobel laureate; and 
Roger Adams, head of the Department 
of Chemistry at the University of Illi- 
nois and chairman of the Scientific 
Advisory Group that visited Japan in 
1947. Dr. Bronk is chairman of the 
current mission. The visit of the 
group coincides approximately with 
an election of 210 members of the 
country’s first National Science Coun- 
cil—an election in which about 40,000 
Japanese scientists will participate. 
The Americans will review progress 
made by Japanese scientists in develop- 
ing Democratic National Organizations 
for Scientifie Activity as well as bring 
up to date the report submitted by the 
previous advisory group. 


perio news of the organization and its 
ed the ork, Other organizations for which 
ty “Be Press serves as agent are the UN, 
'@ FAO, WHO, International Court 
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Pathologists preparing for a 
career in diagnostic laboratory work 
have an opportunity to receive train- 
ing in a program now being sponsored 
by the New York State Department of 
Health and administered in the Divi- 
sion of Laboratories and Research. 
Experience in pathology, bacteriology, 
biochemistry, and other laboratory 
fields is afforded in this Division and 
in cooperating institutions in Albany 
and in New York City. The one-year 
appointments are open to physicians 
with postgraduate training in labora- 
tory work who wish additional experi- 
ence in order to qualify for positions 
in diagnostic laboratories throughout 
New York State. The program is 
approved for one year of training by 
the American Board of Pathology. 
Candidates must be U. S. citizens who 
have graduated from a medical school 
approved by the American Medical As- 
sociation. They need not obtain a 
license to practice medicine in New 
York State, but they must be eligible 
to take the examination for license. 
A stipend is granted to trainees. In- 
quiries should be directed to the Di- 
vision of Laboratories and Research, 
State Department of Health, Albany 
1, New York. 


Make Plans for— 


The National Malaria Society, 
joint meeting with the American So- 
ciety of Tropical Medicine, American 
Academy of Tropical Medicine, and 
American Society of Parasitologists, 
December 5-8, Hotel Roosevelt, New 
Orleaus, Louisiana. 


Highway Research Board, 28th 
annual meeting, December 7-10, Na- 
tional Academy of Sciences, Washing- 
ton, D. C. 


North Central Weed Control Con- 


ference, annual meeting, December 
8-10, Springfield, Lillinois. 


Symposium on the Pathogenesis 
and Pathology of Viral Infections, 
December 14-15, New York Academy 
of Medicine, 2 East 103rd Street, New 
York City. 


Society of American Foresters, 
annual meeting, December 16-18, Stat- 
ler Hotel, Boston, Massachusetts. 
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Centennial Greetings to the AAAS 
From the American Chemical Society 


At the various regional meetings of the American 
Chemical Society, held just prior to the AAAS Cen- 
tennial Celebration, the following greetings to the 
Association were read: 

One week from today in Washington, D. C., the Amer- 
ican Association for the Advancement of Science will 
open its Centennial Celebration. The American Chemical 
Society is pleased to extend its heartiest felicitations to 
the AAAS on the completion of its first 100 years of 
service. 

During the early part of the last century the growing 
popularity of science led to the formation of several 
organizations broadly encompassing all branches of the 
natural and the physical sciences. Among these were 
the American Philosophical Society and the British As- 
sociation for the Advancement of Science. The latter 
body served as the model for its American counterpart, 
the American Association for the Advancement of Sci- 
ence, which was organized in 1848 from the Association 

of American Geologists, which had been founded in 1840, 
From its second meeting, which was held in Cambridge, 
Massachusetts, in 1849, chemistry was an important con- 
cern of the American Association. One of the sessions of 
that meeting dealt with ‘‘chemistry, mineralogy, and 
meteorology.’’ From 1850 until 1875, papers presented 
at the meetings of the Association were given in two 
technical sessions broadly classified as the physical sci- 
ences and natural history. Chemistry was a subsection 
of the physical sciences. In 1881, nine sections were 
organized, each with a vice-president, of which chem- 
istry was one. In 1900, the rapid growth in member- 
ship was worthy of comment in the proceedings of the 
AAAS, especially the fact that the growth of the Section 
on Chemistry had been extraordinary. 

This growth of science, particularly in chemistry, in 
the latter half of the last century resulted in the forma- 
tion of individual organizations devoted to the special 
branches of science. Among these was the American 
Chemical Society, founded in 1876. Its formation as a 
separate organization dedicated to one of the branches 
of seience served by the American Association has in no 
way lessened the importance of the American Association 
in this field. The relations between the two organiza- 
tions have always been cordial and, in fact, 11 chemists 
have been presidents of the AAAS. Of these, 8 also have 
been presidents of the American Chemical Society. 

The American Chemical Society has long been an 
affiliated society of the American Association. In addi- 
tion, a number of Local Sections of the American Chem- 
ieal Society have cooperated with the AAAS Section on 
Chemistry in arranging joint symposia at Association 
mectings. 

The Association is a common meeting ground for all 
sciences, a factor which is becoming of increasing im- 
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portance as the boundaries between the sciences 
more diffuse. For example, physicists 10-15 year, any 
were doing work that now is the field of nuclear cha, 
ists. Spectroscopy at its inception was of concer y 
chemists, who used it for purposes of analysis. Late, 
became a tool in determining the fundamental lay, y 
atomic structure and, as such, became a field of actiyig 
for physicists. In medicine and the biological scien 
several branches of science frequently are called jy 
play, and the modern scientific worker in these fields mg 
move easily in each of them. The American A ssociatig 
offers opportunities for interscience contacts of thy 
type. 
It is with a feeling of pride that all scientists lg 
back upon the traditions of service built up during 
past 100 years by the American Association for the Ag 
vancement of Science, and the American Chemical Socigy 
is glad to offer its congratulations for the successful 
tury concluded and its hopes for continued success in {j 
future. 


Resolution of the AAAS 
Executive Committee 


The following resolution on animal experimentatig 
was passed unanimously by the Executive Committ 
of the AAAS at its meeting in Washington, D. 
September 15, 1948: 


At this Centennial Meeting the American Associatiq 
for the Advancement of Science reaffirms its convietia 
that animal experimentation is essential for progressi 
the biological and medical sciences, 

We recognize the important role of animal expe 
mentation in the study of, and the control of, diseas 
especially those of childhood, and in the perfecting q 
those procedures and treatments to which no small pa 
of our community owes its health and life. 

We regard with apprehension the activities of certs 
groups which are attempting to prevent the use of 1 
claimed animals for study in qualified institutions « 
biology and medicine. 

This Association is in accord with the practied 
unanimous and often-expressed authoritative voice & 
science and medicine that animal experimentation 
conferred and is conferring inestimable benefits up 
mankind, as well as upon animals themselves. 

The American Association for the Advancement | 
Science, with a membership of over 40,000 and represe® 
ing all the sciences of nature and of man, is confide 
that a fully informed publie will not support legislati 
which would seriously interfere with the progress of P 
ventive and curative medicine. 

The Association believes that a supply of animals ft 
research and teaching purposes for qualified institutid 
should be assured, by legislation or ordinance where ™ 
essary, and not left to the option of local pound offid 
and private groups. 


SCIENCE, November 26, 1948, Vol. !! 


bes, 

W 

> 

a: 

5 

+f 

ke 
| 

Cy. 

4 

nd 

He 

| 

g 

> 


